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PREFACE 


F OR many years there has been an increasing de¬ 
mand for a book on building models of sailing 
ships. The model yacht and the sailing boat have 
their manuals but necessary information relating to the 
various types of square-rigged vessels lies buried, here 
and there, in the pages of many volumes or remains un¬ 
recorded. The practical disappearance of the square- 
rigged ship and with it the passing of the old-time sailor 
who might supply the required information, also makes 
it exceedingly difficult for the builder of ship models to 
obtain first-hand information on those details so essen¬ 
tial in constructing a model built to scale and correctly 
fitted and rigged. It was with great satisfaction, there¬ 
fore, that the Marine Research Society at last found a 
man who was not only competent to write a book on 
model building and make the drawings necessary to illus¬ 
trate the same, but willing to undertake the task. 

Mr. Davis has had an unusual training. A naval 
architect by profession he has built many types of ves¬ 
sels and during the World War he superintended the 
construction of a score or more of large ships. The many 
line engravings in the following pages attest to his ability 
as a draftsman and also to his knowledge of every step 
in the actual construction of a sailing ship. And this 
familiarity with the old-time ship is based not only upon 
a technical training but also upon a practical experience 
gained while a seaman on board merchant vessels en¬ 
gaged in foreign trade. 

This volume supplies complete instructions as to prop¬ 
er equipment and the various progressive steps to be 
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taken in the laying out and construction of the hull and 
fittings. The clipper ship “Sea Witch” has been selected 
as a typical vessel to build in model form and in a pocket 
at the end of the volume will be found scale plans sup¬ 
plying exact lines for the hull and also a sail plan. 

While this volume gives the dimensions for the masts 
and yards it does not cover the subject of rigging. That 
properly belongs to another volume and full information 
may be obtained in Biddlecombe’s Art of Rigging, pub¬ 
lished by this Society in 1925. 

Many friends have encouraged the preparation and 
publication of this volume and thanks are particularly 
due to Mr. William E. Northey, Mr. Malcolm B. Stone, 
Dr. Carl M. Vogel, Mr. Irving R. Wiles, and to the 
officers of the Peabody Museum, Salem. 
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INTRODUCTION 


T O a man interested in ships, model building is a 
great pleasure. It calls for the exercise of a great 
deal of patience and considerable skill to pro¬ 
duce a miniature ship so accurately as to look exactly 
like the original vessel, and a person just starting in at 
model making must not expect in his first attempt to pro¬ 
duce a masterpiece. 

It is far better to build something simple at first, just as 
a child enters the primary grade at school and works up; 
because there is a lot to learn in the building of a model 
ship that one cannot realize until he actually comes to do 
the work. 

If the model is to be merely a recreation in its making, 
with little or no regard for accuracy, it is quite a simple 
matter to make something that looks like a ship; but the 
lure, the enchantment in building these tiny ships is in the 
ever-increasing desire to produce one more accurate, 
more “ship-shape andBristol fashion,” as sailors say,than 
the one previously made. Even after you can make a 
model of a ship and get correctly the proportions and 
shapes of spars and hull there is ever a goal ahead to 
strive for, for then you come into the advanced grade 
where no detail is too small to incorporate into your 
model — where the painting alone is almost an art. 

Some say black paint is black paint and if a ship is 
painted that color there is nothing to it but black, and so 
they paint their models to look like a newly polished pair 
of shoes, even putting on shiny enamels. This spoils a 
ship model. You can imagine how a painting of a land¬ 
scape would look if an artist were to follow the same rule. 
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It is the trick of mixing colors and the application of them 
as well that makes one model look like a toy and the other 
like a real ship. The model should show that worn ap¬ 
pearance that ships’planking always has with,maybe, just 
a touch here and there as if rust had run down her sides; 
and when you paint the sides do so with a small brush 
and short strokes with once in a while a touch of red, or 
some other color, ever so little, mixed into the black to 
give it what artists term “vibration.” We all know that 
grass and trees are green; but if you look off into the dis¬ 
tance, over a hilly country, you will notice that the very 
atmosphere you look through makes them look bluer and 
lighter blue the farther of! they are, until at the most dis¬ 
tant point they are almost grey. 

So get out of the primary grade and paint your ship as 
if it were a real, living picture instead of a picture on can¬ 
vas and your models will assume a far more natural ap¬ 
pearance than if primary, flat colors alone were used. 

Stain the blocks to get away from that suggestion of 
brand-new wood. Stain your running rigging for the 
same reason and tone everything about the ship so as to 
look as it does in real life. Blacken the chains. Nothing 
is so raw looking as a shiny piece of brass chain for bob- 
stays and other head rigging. I don’t mean to try and 
make her a fake antique — that is quite another practice. 
But do try to make her look as real ships look. 

It is like working out a puzzle with the added charm 
that when you have done you have produced something 
that you can admire for years after and something that is 
an ornament as well, a most suggestive attraction in any 
room. 

A ship model in a room suggests immediately a con¬ 
nection with the sea and all the mysteries that go with a 
seafaring life. Some ancestor, perhaps, followed the sea 
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and the attic may reveal an old sea chest with curios from 
far-off lands. It may suggest a life in the days of the fa¬ 
mous clipper ships, those proud mistresses of the seas that 
logged fourteen, fifteen or sixteen knots an hour through 
the water and hung onto their royal-studding sails when 
the ordinary ship had her topgallant sails furled to keep 
from driving bows under water; or it may be a pirate 
schooner, a slaver, or a ship away back in the sixteenth 
century, such as the old caravals with their quaint high 
bows and sterns and odd lateen yards with flags flying 
from every masthead. 

A model doesn’t have to be a perfect specimen of naval 
architecture to be attractive. Many an old sailor has 
toiled for months, in his idle moments at sea, to build a 
model of the ship he was on. He has not always the neces¬ 
sary tools and materials at hand to make all the parts he 
wishes to reproduce. Sometimes, as on whalers, ivory 
has been patiently worked down from the bone to repre¬ 
sent the blocks and deadeyes for the model and while the 
hull may not be perfect, and the spars may be too heavy, 
yet the fact remains that what is shown on such a model 
represents an actual vessel of that date and that is where 
many facts in regard to the deck arrangements, the loca¬ 
tion and style of windlass that was used, and how the 
boats were carried, together with many old styles of rig¬ 
ging detail, are shown as they were at that particular 
date. 

There is a large variety to pick from in choosing the 
type of ship one wishes to make a model of; just as there 
are all kinds of wagons from a hansom phaeton to a two- 
wheel cart. Ships have similar classifications. There 
are the fighting ships, men-of-war as they are called, and 
merchant ships. These are of different shapes and sizes, 
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according to their era, and are rigged with a different 
number of masts and yards. 

So the first step in building a model is to select a de¬ 
sign, if such can be had, or a picture of the proposed ship. 
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MODELS OF VESSELS 

SIXTEEN PLATES ILLUSTRATING MODELS 
OF DIFFERENT PERIODS 







[z] THE “SANTA MARIA” — SHOWING CONSTRUCTION—1492 
Model in the Science Museum, South Kensington, London 




[3] ELIZABETH GALLEON, 1580-1600 
Model in the Science Museum, South Kensington, London 





[ 4 ] THE ‘MARY,” ADMIRALTY YACHT, 1673 
Model in pearwood, owned by Col. H. H. Rogers, now in the Metropolitan 
Museum of Art, New York 







[5] H. M. S. “CHESTER,” FOURTH-RATE MAN-OF-WAR, 1691 




[6] 64-GUN SHIP BUILT FOR THE ENGLISH NAVY ABOUT 




[7] H. M. S. “AMERICA,” 44 GUNS, BUILT AT PORTSMOUTH, 








[9] 64-GUN SHIP BUILT FOR THE ENGLISH NAVY, 1780-1; 
Model in Science Museum, South Kensington, London 







[,0] MODEL OF AN AMERICAN FISHING SCHOONER, PERIOD OF 
Mode! in Marine Room, Peabody Museum, Salem 








[i] CLIPPER SHIP “ANN McKIM,” 493 TONS, BUILT AT BA 
first clipper ship built on the lines of the famous Baltimore clipper 





[2] AMERICAN SHIP OF 1830-1840. MODEL MADE ABOUT 1850 AND NOW IN THE 
PEABODY MUSEUM, SALEM 















‘STONEHOUSE,” 1,153 TONS, BUILT AT PALLION, SCOTLAND, 












[i5] ENGLISH SHIP “CYGNET,” ON LAUNCHING WAYS. BUILT 













[16] AMERICAN COASTING SCHOONER “I 







[17] SHIP “PANAY” OF SALEM, 1,190 TONS, BUILT AT BOSTON IN 1877 
Model built by William E. Northey; now in Peabody Museum, Salem 






SHIP MODELS 




SHIP MODELS: HOW TO BUILD THEM 
CHAPTER I 
Types of Ships 

T O the inexperienced all ships look alike and in 
later years steamships have been duplicated over 
and over again, many times, from the same set 
of plans, so that they are alike except for name. But in 
the days of sailing craft this duplication was not carried 
on so extensively and even if the hulls of several vessels 
were alike there were distinguishing features about the 
spars or rigging or deck houses that enabled those who 
knew to pick out each individual ship. 

Just as one who knows automobiles can tell at a glance 
the make of a car, so shipping men could tell Bath-built 
ships from New York ships and Baltimore ships from 
New York ships, etc.; and just as styles in everything else 
changed so did ships and by a certain feature in the ship’s 
hull the approximate year in which she was built can be 
told, just as in motor cars. 

So, in making up a model, if you wish to build a ship 
of the year 1800 you should learn the features that were 
characteristic of the vessels of that date and not incor¬ 
porate in her details that were not invented or used on 
ships until 1850. 

It is a subject far beyond the scope of this book to de¬ 
scribe all the various types, sizes and rigs of ships that 
have been built from ancient times up to the present, in 
order to give a list to choose from. There are many books 
published that give this information and from these one 
can pick the particular ship of which he wishes to build a 
model. 
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Ship Models 


One thing to bear in mind is the fact that ships have 
gradually, year by year, increased in size and when we 
speak of a ship in the twentieth century, when sailing 
ships are built from two to three hundred feet long, it is 
hard to realize that in the early part of the seventeenth 
century there were ships as small as seventy-five feet in 
length; and as late as 1811 the “Mount Vernon,” built 
in Massachusetts for New York owners, was a ship only 
99 feet, 6 inches long, 28 feet wide, and of 352 tons bur¬ 
den. It is no wonder the skysails carried by the large 
clipper ships of later years were then unknown, for her 
spars aloft would be too light, if in proportion to the rest 
of the ship, for a man to trust his life going out on them. 

The large war ships in the English, French and Dutch 
navies in the 18th century were ships of only about one 
hundred and fifty feet in length; so be careful in building 
old-time models that you do not make them look like 
ships of double their size. 

Caravals and clipper ships, two extreme types, seem to 
be the most popular just now among model makers and 
there are more “Santa Marias,” “Half Moons” and “Fly¬ 
ing Clouds” being built today than any other type of ship. 

The caravals do make a very pretty ornament with 
their high bows and sterns decorated in colors and with 
the picturesque combination of square sails and lateen 
sails, with colored flags and streamers from mastheads 
and peak and, moreover, their rigging is not so complex 
as a clipper’s. 

But the greatest eyesore of all to a shipbuilder is the 
total disregard for symmetry shown by some model 



builders. They know very well that in a house 
no house builder would think of slanting his win¬ 
dows as shown in the accompanying diagram 


Fig. 18 (Fig. 18), yet when they build a caraval they 
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commit just as grievous an error when 
on a ship where everything is slanting 
and tapering and the vertical members 
all show a radial, fan-like effect, they 
put in square, house-like windows 
A °| (Fig. 19)- One is as bad as the other for the 
In m same reason that the house windows should be 
vertical to match the square, vertical effect of 
1S ' 20 the house (Fig. 20). The windows in the cara- 
val should radiate on a slant to match 
the adjoining members of the ship (Fig. 

21). There is no trade in the world 
where the mechanics employed strive 
to harmonize the various members used in construction, 
as do shipbuilders, even to the gradual taper given every 
plank and rail in the ship’s side so that the ends of the 
ship will not appear clumsy but look light and graceful. 

Clipper ships were the acme of perfection in shipbuild¬ 
ing, speed and strength being apparent from their ap¬ 
pearance. Their hulls, stripped of all the antique carv¬ 
ings and elaborate ornamental work that made an old- 
time ship’s stern look like a lover’s valentine, and with 
all the carved trailboards, head rails, knees and high 
carved figurehead of the stem gone, she looked like an 
athlete stripped for action. The stern carried up sharp 
and high ended in a very narrow or shallow stem, some¬ 
times round instead of the old square style with nothing 
but her name and hailing port in gilded letters thereon, 
while the bow was equally bare. Sometimes a carved 
dragon or figure symbolic of her name adorned the upper 
end of her narrow cutwater that flared up close under 
the bowsprit. They loaded deep in the water and had 
a lofty set of spars, carrying three skysail yards and 
studding sail booms to the royals. 




Fig. 19 
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Ship Models 


Their white holystoned decks were less encumbered 
with houses than their predecessors the packet ships, giv¬ 
ing a cleaner appearance on deck fore and aft. 

The masts were spaced wide apart with the foremast 
well aft for the clippers had long, sharp bows, the water¬ 
line showing quite a hollow and the flam or flare of the 
bows up to the catheads on the topgallant forecastle being 
excessive. 

The packet ships were about the most picturesque of 
all. They carried big rigs including skysails and stud¬ 
ding sails and while the models were fined up a little be¬ 
low water in an effort to get speed, for these ships were 
the passenger and mail carriers before steamships sup¬ 
planted them, they still retained in their topsides all the 
picturesque features that make a model look so shippy 
and interesting. Their stems were highly ornamented 
and their bows carried carved figureheads, trail boards 
and head rails, while along their sides was painted that 
broad, white band with painted gun ports that at a dis¬ 
tance made them look like a man-of-war. 

On deck the early packets were small, flush-decked 
ships which was the common style in merchantmen until 
about 1812 when poop decks and forecastle heads were 
added. The crew’s quarters were still below, down in 
the fore-peak, but the long boat, stowed in chocks be¬ 
tween the main-hatch and the foremast, housed over and 
used to stow the pigs, chickens and geese, with the cow¬ 
house lashed on top of the main-hatch, make a very inter¬ 
esting model and one that marks an epoch in our nation¬ 
al marine, a record well worth preserving. The poop 
deck extended just forward of the mainmast, the main 
cabin below having its thwart-ship bulkhead set back 
forming a shelter deck below, with ladders on each side 
coming up through hatchways, giving access to the poop 
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forward; while aft there was a wheel-house from which 
a gangway led down into the after cabin. 

After the clippers there came, about i860, a type of so- 
called semi-clippers where the hulls were filled out to give 
greater cargo capacity and labor-saving devices such as 
winches, donkey engines and double topsails came into 
vogue as freight rates declined and economy cut down 
the number of foremast hands the ships could afford to 
carry. They were large ships with poop decks, deck¬ 
house and forecastle heads; the crews being housed in a 
long, narrow house abaft the foremast in which also were 
the carpenter shop, galley, and if they carried power, the 
donkey boiler and hoisting engine with winch heads ex¬ 
tending out on either side for hoisting topsails, etc. The 
two long boats were stowed bottom up on skids on top of 
the house. 

Another picturesque type of model is that of a whale 
ship with all its quaint, clumsy-looking wooden davits, 
whale-boats, “cutting in” stage, with boat platform and 
gear house built across the stern forming a box on each 
quarter of the ship. The hulls of these ships might be 
almost any type of ship as old merchantmen, packet ships, 
etc., when worn out in their particular trade generally 
degenerated into “blubber-hunters,” as sailors scorn¬ 
fully termed whalers. 



CHAPTER II 
Kinds of Models 

S HIP models are constructed in a variety of ways 
according to the purpose for which they are to be 
used. 

Some models only represent the ship above water and 
the boards upon which they are mounted are painted to 
imitate water or a mirror or ripple glass, as it is called, is 
used to simulate water. To make such a model does not 
require a very thick piece of wood, particularly if only 
the ship’s hull to the deck is shaped from it and then the 
bulwarks built up afterwards. 



Fig. 22. Model of a hull above the water-line 


Such models appeal to the old deep-water sailors. 
That is all they generally saw of ships and models so 
made reminded them more nearly of their former abiding 
places than did the full model. The technicalities asso¬ 
ciated with the shape of the ship’s hull below the water¬ 
line, the angle of deadrise to the midship frame, how 
lean or how full-bodied she was below water, how sharp 
or how blunt in the ends, were to them uninteresting; 
but the ship above water, with every detail of deck 
houses, spars and rigging, was their favorite way of mak¬ 
ing a model. As a household ornament people usually 
prefer these models, particularly if they have those clev¬ 
erly carved sails that make a ship look as if she were 
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actually sailing “like a homeward bounder in the south¬ 
east tides.” 

Along in the 1880’s, deep-water sailors used to whittle 
out sets of sails for model ships, made so that they could 
be nailed to a board from which they stood out at an angle 
of about forty-five degrees. The board was painted to 
represent sky and sea and sometimes further embellished 
with the cliffs of Dover, Cape Horn, or some well-known 
headland, island, or lighthouse. Half a ship’s hull, above 
water, was then carved out and fitted below these sails on 
a sea made of putty or painted to represent water and 
placed on a narrow baseboard set at right angles to the 
backboard. 

Other sides, making a shallow box like a shadow box 
on an oil painting, were then fitted and sometimes a glass 
front was put on to protect the model. 

Another interesting kind of trick model was the ship- 
in-a-bottle, which causes much speculation as to how a 
full-rigged ship could be made inside a glass bottle. How 
was it put in? Was it rigged after it was put in? If so, 
how? Such are the questions provoked by these models. 
These models were usually all rigged before being in¬ 
serted in the bottle. The masts were then laid down on 
deck in which position the whole model could be pushed 
into the bottle and by pulling up on the headstays the 
masts would be raised again into place. The headstays 
would then be glued fast, cut off and the cork inserted. 

These models, like those made so microscopic in size 
that you need a glass to see the details, are not valuable 
as historic records of ships, but are merely curios. Some 
that I have seen were truly wonderful exhibitions of pa¬ 
tience and a very few, besides being tiny, were accurate 
in their details, having deadeyes with lanyards properly 
rove — so tiny that a magnifying glass was needed to see 
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them; but such work will ruin a man’s eyesight. A model 
as small as l /% of an inch to the foot is small enough and 
about as small as can be made with accuracy. A larger 
scale is preferable. 

White pine can be purchased as thick as four inches, 
but if difficulty is encountered in obtaining what is 
wanted, then take two boards, plane the adjoining sur¬ 
faces smooth and glue them together. I have tried hot 
glues and cold glues, hoof glue and fish glue and what 
not, but now I use plain glue, generally Le Page’s. The 
more important part in gluing wood together is to have 
the wood dry, slightly warm, rather than cold. Spread 
the glue evenly and then clamp it tightly together and 
j hold it so for a day at least be¬ 
fore trying to use it. Try and 
' have the top layer of wood so 
thick that the sweep or sheer 
of the deck, as it scoops down 
I in the middle, will not cut 

- through the upper layer of 

ri s* 2 4 wood and leave thin edges 

(Fig. 23), as they are liable to come loose and curl up in 
time. There is a way of preventing this, which is by put¬ 
ting on a thin board over all to act as a deck (Fig. 24). 
When this is done these ends are of course held down and 
are completely hidden. 

It is well-nigh impossible nowadays to obtain white 
pine in a block large enough to cut out a full model of a 
ship in one piece, unless she is to be made to a very small 
scale. 

And it is not at all necessary that it should be so for 
you can take as many clear, soft, straight-grained pine 
boards as are needed to make up the size of the block 
your model requires and spread each with a layer of glue. 
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Then clamp all tightly together 
(Fig. 25) and you have what 
is called a bread and butter 
model. The principal point to 
observe in this sort of a model 
is to see that adjoining boards 
do not have the grain running 
at too great a variance from 
each Other, as it will be found Fig. 25. Boards damped together to 

difficult to cut, if such is the make a butter ” 

case. 

Do not try to include the keel, stern and stern post. 
Model your hull only to the rabbet line — the seam on 
the ship where the planking joins the keel, stern, stem, 
etc., and later on add these members to the hull. 

A full model of the ship, showing both sides, is prefer¬ 
able where one is more or less a student of ship develop¬ 
ment, as the underwater portion underwent many 
changes, from time to time, as ships increased in size. 
In 1770 a ship a hundred feet long was about the aver- 




Fig. 26 . Full model of a hull 

age length as then built; but in 1850 ships were built 
nearer two hundred feet long and many were nearly three 
hundred. Some that were built to load cotton at New 
Orleans were built very flat in the bottom in order to 
draw as little water as possible in getting over the bar at 
the mouth of the Mississippi River. They were as square¬ 
sided as a box and built full in the ends in order to stow 
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as many bales of cotton as could be jammed into them 
with huge screw jacks, for the cotton was so light for its 
bulk that the ship would be full and yet not sink very 
deep in the water. The packet ships that made regular 
trips back and forth across the Atlantic carrying passen¬ 
gers and mail with a little freight, if it could be had, but 
sailing on certain advertised dates throughout the year, 
doing what passenger steamers do in later years, were cut 
away to a much finer model below water and built to 
carry a press of sail. 

The cargo carriers—old kettle-bottomed ships, as 
they were called—were big and wide near the bottom with 
the sides narrowing in at the deck, so as to cheat the ton¬ 
nage measurement in vogue about 1830. Beam, one of 
the measurements used in computing the ship’s tonnage 
for taxation, was measured at the deck and this was the 
cause of ships being built that were clumsy looking craft, 
even if they did earn more dollars for their owners. 

When the California gold rush of 1849 came on and 
speed above everything else was demanded, the hereto¬ 
fore clumsy, full-bodied hulls were supplanted by a 
sharper-sectioned ship with very fine sharp ends that 
could reel off its fourteen to sixteen knots, but carrying 
less cargo, the profits being made up to the owners by the 
much higher rates paid for quick passages. 

The advantage of the full-block model is that all these 
features of the ship can be expressed in the model. 

The shipbuilder always cut out such a model, but for 
the sake of economy, as it answered all his needs, he only 
modeled one side of the ship, the other side being merely a 
duplicate reversed. Such models were called half models 
(Fig. 27), and years ago they were very numerous. Every 
shipping house, broker’s office, and even shore-front sa¬ 
loons, had its walls decorated with these models mounted 
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on highly polished boards of mahogany, black walnut 
or maple. Only a year ago I had the pleasure of viewing 
a collection of about thirty such builder’s half models on 
the wall of what once was the office of the Mallory ship¬ 
yard at Mystic, Conn. At Webb Academy, Fordham 


n 





11=========—^ 

Fig. 27. Half model of a hull 


Heights, New York, the ship models of William H. Webb 
are still preserved, and in the Smithsonian Institute at 
Washington there is a collection of such builder’s models 
of all types of ships built from Maine to the Chesapeake 
that is historically invaluable. Other collections may be 
seen at the Peabody Museum, Salem, and at the Marine 
Museum in the Old State House, Boston. 

Where the various boards, or lifts, as the shipbuilders 
term them, were joined together, the seam-traced lines 
that gave an indication of the ship’s shape, corresponding 
to the various level or water-lines that are used in draw¬ 
ing up the lines of a ship—the plans from which it is built, 
and in the old days when such knowledge of ships’ shapes 
was common talk along the waterfront and the terms, 
water-lines, buttocks and cross-sections, formed the topic 
of many a dinner hour discussion — these seams in the 
model were made more pronounced by mixing black with 
the glue, so that a distinct black line was made. Some 
builders sawed the blocks vertically in layers to show the 
shape of the buttock lines and one even went so far as to 
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saw the model transversely at intervals to show the shape 
of the cross-sections or frames. 

This practice led to the introduction of thin layers of 
veneer just the thickness of the saw cut. Another way 
of showing the lines of the ship more clearly was to make 



Fig. 28. Full hull model showing lifts 


the lifts alternately of pine and mahogany or some other 
dark-colored wood, so that the shape of each water-line 
was clearly defined when the model was varnished. 

One of the oldest “bread and butter” style of half mod¬ 
els I have seen is in the New York Historical Society’s 
building in New York. Painted upon the board on which 
this model is mounted is this inscription “Original Ship 
Model made by Orlando B. Merrill of Belleville, New- 
buryport, Mass ts in 1796 and by the inventor now 90 
years of age given to David Ogden of New York in Feb 1 ? 
1853 who presented it to the New York Historical So¬ 
ciety, 1853.” 

The lifts of this model are held accurately in place 
without glue by means of a key-shaped, wooden wedge 
fitting into a mortise cut vertically across the inner face 
of the lifts. 

By removing a couple of screws which held this model 
to the board, I was able to pull out this wooden wedge 
which released the lifts so that I could lay them down sep¬ 
arately on paper and trace their shapes by drawing a pen¬ 
cil around the curved edges of each, one at a time. With 
these shapes the plan of this ship can be reproduced. 
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That is why the shipbuilder so built it. Some merely 
screw each lift together adding one on top of another. 
But the advantage of this wooden, wedge-shaped key was 
that it made each lift fit perfectly in place. I have seen 
other models where this was accomplished by threading 
the lifts on two vertical, parallel dowels, sometimes of 
wood and sometimes of metal. 

The screws holding each lift in place are an advantage 
in one way, for, as the model gets old, the lifts have a 
tendency to separate as the wood ages and dries and the 
screws keep them more snugly in place. 

The lifts of a block model put together with glue are 
supposed to hold together indefinitely, but Nature will 
in time destroy anything and to help the glue to do its 
work it is a good practice to brad each lift together after 
you have the model shaped, then punch the nail in and 
fill the hole with putty or glue and sandpaper dust. 

Only recently I was asked to look at a most beautifully 
made little model of an old three-decked battleship, made 
out of boxwood, that was about a hundred to a hundred 
and fifty years old and which had recently been imported 
from England where it had held its shape perfectly. 

It was mounted on a mirror to represent water; set up 
on two pedestals and was under a glass case. This model 
that had lasted so well in the damp, wet climate of Eng¬ 
land had, on being exposed to the extreme dry heat we 
have in America, warped so that the ship was hump¬ 
backed. The lifts, of which the hull was made, were sep¬ 
arating and had put such a pressure on the forward ped¬ 
estal that the glass had cracked in all directions radiating 
from the pedestal. Boxwood, one of the hardest and 
most enduring of all woods, had been used in making this 
beautifully executed model in order to make it last for¬ 
ever and yet Nature, through the medium of moisture 
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and heat, was ruining it. It is to prevent this that you see 
small vials or jars of salt placed inside glass cases where 
expensive models are kept. 

In making solid block models precaution should be 
taken to see that dry, seasoned wood is used or you may 
have the same result. Your model may crack and split. 
Hollow the model out so it is only about half an inch 
thick and you will lessen this liability to warp and check 
by reducing the bulk of wood that expansion and con¬ 
traction acts upon. 

A very effective model is made by first making a block 
model, leaving the sides fairly thick, and then nailing 
thin, narrow planks on the outside so to all appearances 
when done it looks like a built-up model. To do this cor¬ 
rectly one must study how ships are planked. They are 
not merely parallel strips, but like the tapered staves of 
a barrel are wider in the middle than at the ends; and 
five or six planks from the deck down and about three up 
from the keel they are made of thicker material. If the 
ship be an old-timer, such as a seventeenth century man- 
of-war, there are many more heavy strakes worked into 
the planking. 

Another fake way of building up a model is to cut out 
several moulds to give the shape of the ship and using a 
little thicker wood to plank up the sides over these 
moulds. But to do it right is far more satisfactory if you 
are going to make a built-up model. Build her just as 
the ship was built, excepting, of course, that you can 
make the keel of one stick instead of several short ones. 
Each frame is formed and fastened in place along the 
keel and then some, but not all, of the side planks are put 
on (Fig. 29). The advantages of not planking it all up 
solid are, that it shows the pains one has gone to in the 
construction of the model, which otherwise would all be 
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hidden; and what is more important it allows air to cir¬ 
culate through it freely, thereby preventing dry rot which 
has caused many a tightly closed model to crumble into 
dust prematurely. 



Fig. 29. Framed model partly planked 


In England it was the custom for shipbuilders to pre¬ 
pare and present with their plans a small built-up replica 
of any newly proposed class of ships in order that the 
Lords of the Admiralty, who were perhaps none too well 
versed in the reading of ships’ plans, might the better 
realize just what the new ships were to look like. It is 
these so-called Admiralty models, much sought after by 
collectors, that many try to imitate, but the experienced 
shipbuilders can soon detect the errors that stamp them 
as copies. 



CHAPTER III 
Preparing the Block 

I F you are going to build your block model from a 
plan, you will need templates to guide you in shap¬ 
ing the hull, to make certain that you are making it 
the shape that the plan shows and also to have both sides 
alike. 

The quickest way is to make a tracing from the plans 
of the ship drawn to a scale that gives you just the size 
you want to make it. With the modem method of photo¬ 
stat process this is a very simple matter. You can take a 
large plan and have it reduced to any size or a small one 
and have it enlarged to the size you want. 

Either trace this plan on tracing linen, to prick through, 
or, with a sharp awl or needle prick right through the 
photostat onto a piece of cardboard and so obtain the 
shape of your ship’s sections. A coat of white shellac will 
soon harden your card templates after they are cut out 
so that they will be stiffer and easier to work with. Some 
persons prefer templates made of sheet zinc or tin and 
work them to the exact shape with a file after first cutting 
them out with shears. 

Make a template of each end of the ship from the side- 
elevation or sheer-plan, to the rabbet-line — the seam 
where the ends of the planking butt against the stem at 
the bow and the stem-post aft. This rabbet-line also 
runs from bow to stem along the top edge of the keel 
where the bottom planking joins the keel. If the figure¬ 
head is very prominent, make also a template of the out¬ 
line of the cutwater clear from the forefoot at the keel to 
the billet-head or figurehead under the bowsprit. That 
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profile cannot be made too carefully for like a person’s 
face, it expresses the whole character of the design. 

Then for the cross-section templates you will need one 
amidships or mid-length of the vessel; one close to each 
end; and one or two between, depending on whether the 
ship’s lines are easy or have a quick curve to them. Bet¬ 
ter to have one template too many than not enough to 
check up on the shape of the hull as you cut it. 

In using templates be careful that you apply them at 
the correct spot and at the same angle they represent in 
the plan. Square up the block of wood you are going to 
cut the model out of and draw a center line around all 
four faces (two faces top and bottom and two ends). 
Space off on this line the frame stations you have se¬ 
lected and made templates of and then square those 
marks around on all four sides of the block. Then, as 
you cut away on one side, you will have the marks on the 
other by which you can locate and redraw the section on 
which to try the template. 

Don’t carelessly cut away the marks and fail to replace 
them for that is the way models are made lop-sided. 
Keep checking up as you work to see that the model is 
true. 

If there is a woodworking p s.^;r:;j:=£y— 

shop nearby much time and \j \ ___ / I 

hard work can be eliminated Fig. 30. Block before sawing 
by marking out (Fig. 30) the 
profile of your ship on one 
side and the greatest breadth 
plan on the top (be sure and Fig ' 3I sheer°and a ends Sawm8 
allow for the swell of the sides 
which in ships is generally 
greater than the shape on the 
deck) and sawing these out Fig - 32 ‘ b ^ k W ay 3 er sawing 
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with a band saw. As you saw out the sheer of the deck 
or rail you will cut off the part that has the half breadth 
marked upon it (Fig. 31), so lay it back and brad it fast 
temporarily until you saw out the shape of the sides 
(Fig. 32). 

With a block model so cut out you are now ready to be¬ 
gin to cut it away until each template fits accurately in its 
proper location. 

There is another method of building block models — 
not solid, one-piece ones, but the bread and butter mod¬ 
els — that the novice will perhaps find easier after all the 
sawing out is done. That is, to lay out the shape of each 
water-line shown in the plan on boards just the thick¬ 
ness of the spacing between the water-lines and on each 
board to trace out the shape of the water-line it repre¬ 
sents. Saw them all out and if you have a jig saw it’s a 
good plan to saw out as much of the inside as will leave 
you at least half an inch of wood on each seam after the 
model is all shaped up. 

This requires a clear head and some care in laying out 
the lifts so as not to make a mistake, for the bevels are 
so varied that you may cut out too much and not realize 
it until you have cut clear through in shaping the out¬ 
side of the ship. To prevent this, lay out the shape of the 
water-line represented by the top of the board and also 
the water-line represented by the bottom surface of the 
board. It is neglecting to do the latter that causes the 
trouble. As an index use some certain mould, say the 
midship section, and lay each water-line out from that 
point, for if they are not placed accurately your ship will 
come out very unfair. 

When these various lifts are all sawed out, save the 
pieces you cut off the outside and after gluing the edges 
of the lifts that make up the block to be cut, pack all the 
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outside pieces back in place so that you have a square 
block again and you will find it an easy matter to hold 
each lift in its proper place and also easier to clamp all 
together until the glued portion dries (Fig. 25). 

You may find the addition of the glue between the 
edges of the parts you want to stick together will increase 
their depth so that there is a noticeable difference between 
them and the unglued portion. If this is too pronounced, 
lay pieces of paper between the unglued layers, but don’t 
insert so much as to prevent squeezing down hard on the 
glue, and above all see that the vertical center marks on 
each end are in a true line up and down. Don’t allow a 
lift to slip over to one side a little and so throw the ship 
out of true. That is where packing the cut off pieces 
back in place will aid you. If they are all put together 
and squared up into a squared block before being cut and 
care is taken to lay them out evenly from each side, they 
will squeeze back into a true block again and give you a 
fair ship. 

Put smooth-surfaced pieces of stout boards under the 
toes of the iron screw clamps unless you can get the flat 
joiner clamps which will of themselves straighten the 
lifts out true. 

When this block has been allowed to stand and the glue 
has hardened for twenty-four hours you will have a block 
that looks like a pair of steps and each corner is an ac¬ 
curate guide to cut to. All you now have to do is to round 
off the projecting corners and the ship is modeled except 
at the extreme ends near the top of the deck and there 
you will have to be very careful and not cut away too 
much, for the shape of the counters aft and the extreme 
flare forward will require you to make one or two extra 
templates unless you can read a plan well enough to shape 
it by eye with a few measurements. 
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Supposing we were so situated that we had no plans, 
no data of any kind and yet with leisure and inclination 
to build a little model of a ship, how would we go about 
it? Many men have found themselves in this predica¬ 
ment and have gone blindly ahead and made a model, 
too many of which show it, and for all the work put in 
it is a pity that they were not better guided in their ef¬ 
forts. 

We will now take the clipper ship “Sea Witch” and 
describe how she may be reproduced in a small model. 
She was one of the first clipper ships built and the most 
extreme of them all in point of fineness of model, having 
considerable rake to her masts, more than was customary 
in 1846, when she was launched. For three years she 
was “Mistress of the Seas.” They only beat her by build¬ 
ing vessels much larger in size. She made several voyages 
around the world, going out from New York to Cali¬ 
fornia and so on to China from which she brought home 
cargoes of tea. She was eventually wrecked March 26, 
1856, on the eastern end of Cuba. 

To make this model you will need a block of wood 23 
inches long, 4inches wide and 3*4 inches thick. This 
is inch less than the total depth of the ship as shown 
on the plans, but this will be made up by a ^4 inch thick 
board forming the deck, which is reduced to % inch at 
the edges to give the crown, or round, to the deck. 

Lay out the shape shown in Fig. 33 and saw it out with 
a band-saw. If no such convenience is at hand, first lay 
out the side plan (Fig. 34), and cut the deck sheer first, 
laying out the shape of the deck 
on this surface when you have 
the sheer shaped perfectly sweet 

Fig. 33. Shape of the model and f a { r w Jth no humps show¬ 

ing when viewed end on. You may not notice the humps 
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and hollows viewing it side- , 

ways, but when foreshortened ^_Jgj 

they become instantly appar- Fig. 34. Side plan 
ent to the eye. 

I have shaped many a model by gripping it between 
my knees and cutting the sheer with a draw-knife, but if 
a bench-vise is to be had, by all means clamp the block in 
it and you can work to a much better advantage. 

The draw-knife is by far the 
most efficient tool to use for this 
part of the work. You will have 
fMf so muc h better control than over 

cJIlljLf a chisel and can get the weight 

(LJm| Iftlll | of your body to help your mus- 

N jlli cles do the cutting. If you can- 

Fig. 35. Cutting, the sheer not g et ° ne then SaW-CUt down 
in a vise vertically across the block to the 

line on each side, doing this at intervals along the block 
and then split the wood off with a chisel. Finish all 
smooth and true with a spokeshave or the small thumb 
plane shown in Chapter XI among the tools. The plane 
levels off the high spots to a true, fair line. 

If you have no band-saw, then take a hand saw and 
save much cutting by sawing off the bulk of the wood on 
the corners at the bow or forward end of the ship where 
she comes in to a point. 

The after end having such a gradual taper can be cut 
better with a draw-knife or chisel. 


From now on comes the real modeling of the ship’s 
hull. To so hold it that it is all free and clear for cutting, 
screw a block of wood down on top of the deck, a piece 2 
by 3 inches in size and 9 or 10 inches long which, with the 
block inverted, can be firmly clamped in the bench-vise 
and is the best way of holding it (Fig. 36). 
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Saw off the surplus wood at the 
bow as shown shaded in Fig. 37. 
Then with either chisel or draw- 
knife shape the bottom so that it 
rounds into the shape shown by the 
midship section mould. Most peo- 
Fig. 36. Holding the block P le unf amiliar with ships make the 
largest part of their model midway 
between the ends; but this is seldom the case in real ships 
and if you measure you will find that the section or 
mould, which means the same, marked with a symbol at 
the midship section or largest 
section in the ship, in our ship 
is 13 inches from the after end 
of the deck and only 9 Y% inches Fi §- 37 

from the forward end. 

Mark the location of this section accurately on both 
sides and also the various other sections as indicated in 
the plans, for it is at these various points along the model 
where the moulds must fit to give the required shape to 
the ship. 

Plans of a ship to the average man do not mean any¬ 
thing. They don’t convey any idea of what that ship is 
like. They show a few crooked lines and it takes about 
99% imagination to visualize from those curved lines the 
form of the ship. 

We all know the dictionary definition of sections, viz.: 
“a cutting from” — the act of cutting or dividing. Well, 
that is all there is to a set of plans of a ship. 

If you had one of those pointed-ended loaves of Vienna 
bread and starting at one end you cut it into thick slices, 
the first cut would show a small slice, the next larger, and 
they would become larger and larger until the middle of 
the loaf was reached and then they would begin to get 
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smaller and smaller again. So would a ship if you cut 
her into sections the same way. If you laid each slice 
down on a sheet of paper and with a pencil marked the 
outline of it around the edge, they would show you how 
much the loaf of bread increased in bulk between each 


slice. That is all those mysterious looking sections of 
the ship are. 

side view If it were a square loaf of 

s bread the slices would be 

\V s* 1 nearly all the same size, only 

V ^\ \\ a slight diminishing in size 

TOPviEw* 5 '* on maybe the first thin slice 

Flg ' 38 or two, but the shape of the 

slice off the square loaf of _ . 

bread is different in shape from ^ 

that of the Vienna loaf, and as 1_I I J 

one shows the shape of the C \ 

Vienna and the other the [. j 

square loaf, so does a ship cut 
the same way, show its shape. 

r There is nothing mysterious 

about any of this, but it does 

__* / rec l u i re one to concentrate 

rT', and use his imagination. In 

J-r " the plans of the “Sea Witch” 
F ‘s- 4° (in pocket at the end of this 

volume), she has simply been cut into slices and the 
edge of each cut shows how she increases or diminishes 
in size. If we were to cut a slice off her at the section 


indicated in the forward end (Fig. 41) she would show a 
shape there corresponding to the shape of the same sec¬ 
tion marked “S” in the plan of her sections, where all are 
shown imposed one on top of another. 
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The same thing is true if she were cut in two at any 
other section. She would show the same shape that is 
shown drawn out for that section. So to cut the block to 
make it the same shape as the 
ship, all that we need is a set of 
patterns giving these section 
shapes and then to cut the block 
away until each pattern or mould, as shipbuilders call 
them, fits exactly at the distance along the ship’s hull 
where these sections were taken from, which is shown by 
marks at various intervals along the ship, indicated by 
numbers at the after end and letters at the forward end. 

As many men who might care to build this model are 
not accustomed to measuring with scales where a foot 
might be represented by only }i of an inch long, or Y\ or 
of an inch or any size desired, we will give such meas¬ 
urements as will enable anyone with a foot rule, marked 
into sixteenths of an inch, to lay out the shapes of the 
moulds needed to model the “Sea Witch.” 

As both ends are to be cut away we will use the midship 
frame, marked by a vertical dotted line, as the point of 
reference and measure from that each way towards the 
ends. 

To lay out a mould for the sweep of the sheer line, and 
we suggest this be cut out of thin wood rather than paper, 
as it will hold its shape better, we here give (Fig. 42) 
the measurements from a straight line square to the sec¬ 
tions on which the measurements are measured. 



Fig. 42 . Sheer mould 


Cut a board this shape, retaining the part above the 
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curved line so that the edge of your mould is convex and 
~ ot concave, as you will need it to fit down onto the deck 
is you cut it to see that you get the proper curve. 

The shape of the stem is along the rabbet line which is 
what we are to cut to, and is given by the diagram (Fig. 
45), which is carried clear up to where the rail ends. 





At first you will only use this up to where it is marked 
beck-line, which is % of an inch measured down along 
the line below the top of the rail. The actual vertical 
weight of the rail above the deck at this point is only 
:: an inch, but measured on the excessive rake forward, 
which her rabbet line has at this point, we get the % 
— easurement. 

Her stern mould is a series of straight lines and angles, 
but be careful to get them right to measurements. The 
top edge is a little higher than the 
side line of the ship calls for by a 
scant 1/16 inch, which allows for 
the round of the deck (Fig. 44). If 
it were not for the excessive flare at 
the forward end of our ship one pat¬ 
tern for the deck would be sufficient, 
but she has such an extreme rake or 
flare that the deck will be quite 
some larger, so first make a pattern 
Fig. 44. Stem mould (Fig. 45) of how the block without 

ihe inch thickness of deck should be shaped and cut 
our block accordingly — if anything leave the wood a 
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little full and true up this flare in the bow after you have 


.* t‘%. iy iv. 


Fig. 4.5. Mould or pattern for hull below the deck 


added the thickness of the deck to it. 

The pattern for the deck will be as follows:— 
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Fig. 46. Pattern for the deck 


These deck and top of hull patterns could be cut out of 
stiff cardboard. 

The moulds for the sections are reproduced by the 
same process — setting off a series of measurements at 
regular interval. These are what shipbuilders term “off¬ 
sets,” each measurement in turn being set off at its given 
distance from some straight line — such as the center 
line of the ship. 

The midship mould (indicated on the plans by the 
vertical dotted line), measuring out from the center of 
the ship at intervals of %. inch up from the rabbet line, 
gives us the following (Fig. 47):— 

This is the shape of one-half of the side of the ship at 
the widest part. 

If you want both sides of the ship all that is necessary 
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is to set the same measure¬ 
ments off on the left side of the 
vertical center line. You will 
find it much better, however, 
to work the shape of your mod¬ 
el by using half moulds. 

Draw each mould out care¬ 
fully to shape and cut them 
out with a sharp pointed pen¬ 
knife. In taking off measurements there are occasions 
where they come a 64th of an inch full or scant and that 
is why the or—signs are put after some figures. Others 
vary even less, so after you have measured off the dis¬ 
tances given, make the line connecting them a fair curve 
even if you have to shave the measurements a little at one 
side. We are not working with a magnifying glass and 
micrometer calipers, but only with a two foot rule. 

These moulds are merely aids to help you obtain the 
correct form for your ship model, but you must watch it 
and see that the whole is a fair-lined, perfect ship when 
done. 

Where the grain of the wood is parallel to the shape, as 
it is amidship, truer shaping can be done by using a small 
plane and cutting away gradually until the mould almost 
hts and then finishing with sandpaper. 

It is better to first rough-out the whole model, leaving 
it an eighth or a sixteenth of an inch full all over, than to 
try to make a perfect fit of the first mould you cut to and 
then start and slowly work the shape out true to each 
mould. A wood rasp or coarse file that is flat on one face 
and slightly rounded on the other will be found to be a 
tool of great help in the finishing process. It levels off all 
the little ridges that are apt to be left in cutting with a 
chisel or gouge. Sandpaper comes next, about grade No. 
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1, and then when all is fair, smooth off for painting with 
sandpaper No. o. 

For a space of 1/16 of an inch on each side of the cen¬ 
ter line wood must be left uncut along the bottom and up 
each end to receive the keel stem and stern post. 

Some men prefer to work with moulds that show both 
sides of the ship as shown in the preceding sketches and 
while they have some advantage over the half mould in 
that when you apply them you have a sheer or deck 
height mark on two sides to give you a check on whether 
the model is true on each side, yet they are rather clumsy 
to work with, require more cardboard being left around 
them to insure their holding their true shape and, what is 
the greatest drawback, require modeling both sides at 
once. 

I find it far more convenient to work with half moulds 
(Fig. 58) —that is only one side at a time. Then you 
can devote all your time to 
getting one side fair before 
starting to model the other. 
The only precaution necessary 
is to be sure that the center-line 
of the mould coincides with the 
center-line on the hull and is 
applied squarely to it. In the 
ends, particularly where the lev¬ 
els are rank, a slight shift in the 
mould will make the hull either too fine or too full. Along 
in the middle part of the ship, where the shape is round¬ 
ed, it is easily cut with chisel and small plane, but it gets 
more difficult towards the ends where you have to cut 
more across the grain and the ends become hollowed. 
There you will have to use a gouge, a wide, flat one, or 
the small plane shown in Chapter XI, with its gouge- 




32 


Ship Models 


shaped blade, to cut the hol¬ 
low down at the fore-foot. 

Aft is by far the hardest part 
of all to shape, as the hollow 
gets more and more acute as 
you go aft to the stern post 
and you will need smaller and Fi s- 59 

smaller gouges to cut it. 

Do not try to hurry this part of the work; be careful, 
for the beauty of the model depends upon getting this 
part of the ship, its “run” as sailors term it, fair and true. 

Use a small strip of wood as a batten and bend it over 
the hull fore and aft along in the run and you can soon 
see where the humps and hollows are. Here again the 
round back of a file works well to assist in fairing up the 
model as it irons out local unevennesses. It is better than 
a wood cutting tool which will cut deeper when it comes 
to the softer streaks of wood than it does on the hard 
annular rings that are more or less prominent in all 
woods. It is the absence of these and the uniform even 
grain that makes the Michigan cork pine so desirable for 
modeling and pitch pine so totally unfit. 

The transoms, at the stern, look simple enough, yet 
they are more often modeled wrong through not under¬ 
standing the principles on which they are laid out. From 
the days of the old Spanish galleons down to the days of 
the clipper ships the same rules 
have been adhered to. There 
are few flat surfaces in a ship. 
Nearly every piece of wood has 

Fig. 60. Clipper ship transom a curve one W ay or another. 

So while the transom looks flat to the eye it really has a 
slight curve worked in it (Fig. 60). In the distance rep¬ 
resented by X-Y the face of the clipper ship’s transom 
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shaped blade, to cut the hol¬ 
low down at the fore-foot. 

Aft is by far the hardest part 
of all to shape, as the hollow 
gets more and more acute as 
you go aft to the stern post 
and you will need smaller and Fi s- 59 

smaller gouges to cut it. 

Do not try to hurry this part of the work; be careful, 
for the beauty of the model depends upon getting this 
part of the ship, its “run” as sailors term it, fair and true. 

Use a small strip of wood as a batten and bend it over 
the hull fore and aft along in the run and you can soon 
see where the humps and hollows are. Here again the 
round back of a file works well to assist in fairing up the 
model as it irons out local unevennesses. It is better than 
a wood cutting tool which will cut deeper when it comes 
to the softer streaks of wood than it does on the hard 
annular rings that are more or less prominent in all 
woods. It is the absence of these and the uniform even 
grain that makes the Michigan cork pine so desirable for 
modeling and pitch pine so totally unfit. 

The transoms, at the stern, look simple enough, yet 
they are more often modeled wrong through not under¬ 
standing the principles on which they are laid out. From 
the days of the old Spanish galleons down to the days of 
the clipper ships the same rules 
have been adhered to. There 
are few flat surfaces in a ship. 
Nearly every piece of wood has 

Fig. 60. Clipper ship transom a curve one W ay or another. 

So while the transom looks flat to the eye it really has a 
slight curve worked in it (Fig. 60). In the distance rep¬ 
resented by X-Y the face of the clipper ship’s transom 
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curves at the top the amount 
shown between A and B, and 
at the bottom the distance 
C-D, which is a trifle greater. 

The radial lines all converging 
at a point above the stern (Fig. 

61) will explain the theory bet- Fi *- 61 - Spanish galleon transom 
ter than words. It gives symmetry and grace, the result 
of years of evolution in shipbuilding. So in cutting the 
face of the transom on your model ship remember this 
and shape it accordingly and she will not have the un¬ 
gainly, unship-like appearance so often seen in models. 

Very often after the model is all shaped, if it is left for 
an hour or two so as to rest your eyes from the continual 
close scrutiny you have been giving it, you can see at a 
glance some slight unfairness to be filed down. So don’t 
be in too great a hurry to push the work on. Be sure it is 
fair and true before you unscrew it from the block. 

Then you are ready to hollow it out. I generally hol¬ 
low all my models out so that the wood is approximately 
half an inch thick, but this is not necessary and digging 
them out with a gouge requires great care that the gouge 
doesn’t slip and cut your hand for you can’t clamp the 
hull tight enough in a vise to hold it without a possibility 
of cracking it. Boring holes to help split out the wood as 
you come to it helps somewhat, but the greatest safe¬ 
guard of all is to have a good sharp tool that will cut as 
you intend. The dull one that picks up a shred of wood 
and slips suddenly is a dangerous tool to work with. 
Keep your oil stones handy and slick up the tools occa¬ 
sionally as you use them and they will not get dull. 

If you cut too deep in any place, or if, as it sometimes 
happens, a bad spot develops in the wood caused by some 
bruise when the tree was young, and which afterwards 
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grew over and became entirely covered on the outside, 
you can remedy this by putting in “a Dutchman.” Chisel 
down about an eighth of an inch so as to avoid shim edges 
and set in with glue a piece of wood matching the run of 
the grain as true as you can and then you have new wood 
on which to continue modeling. 



CHAPTER IV 
The Deck 

W E are now ready to put on the deck, for which 
we have allowed % inch thickness, but we 
make the deck out of inch thick pine for 
the reason that all decks have a camber or crown which 
makes the water drain off to the edges into gutters, where 
it is allowed to run overboard through lead pipes set flush 
in the deck and going out through the ship’s side about a 
foot below the deck line. For 
the deck you will need a piece 
of white pine 24 inches long, 

Fig. 6a. Hull ready for deck ^ inches ^ &nd ^ inch 

thick. Lay it on top of the model and mark out the ship’s 
shape. Then cut it out, not quite to this line. Have it 
about an eighth of an inch full all around, except around 
the bows, where, owing to the flare of the ship, you need 
all of a quarter of an inch of wood left. 

Mark a line or scratch-gauge the l /$ inch thickness the 
deck edge is to finish to and plane the top of the board so 
that it makes a true arc of a circle across from side to side 
all the way from the stern to within six inches of the bow 
where the thickness of the board tapers down to of an 
inch, the crown of the deck gradually diminishing to¬ 
wards the point at the bow. 

Sandpaper down to a smooth surface and after ruling a 
light center line down the middle with lead pencil, set off 
spots near each end by which to lay out the seams of the 
deck planks. These should be spaced every 3/32 of an 
inch apart, and with a straight-edge and sharp pointed 
awl scratched in so that the deck looks as if it were really 



35 



Ship Models 


36 


laid in narrow planks. Be careful that the awl’s point 
does not run off, following the grain of the wood instead 
of the straight-edge, as it is apt to. 

Now take a tube of raw umber, the kind that comes 
ready mixed with oil, and squeeze out enough to coat one 
side of this deck. Thin it with turpentine and add a few 
drops of Japan drier, giving the deck a good even coat of 
this and working it well down into the scratch marks and 
after letting it stand about five minutes, take a rag and 
rub it all off. Rub hard, so that you practically bare the 
wood again, and at the same time fill the seams so that 
they look just like the pitch-filled deck seams of a real 
ship and the wood takes on a slightly oiled and shaded 
appearance resembling wood that has seen some sea 
service. Don’t try to make your ship have that 100% 
perfect look of a toy ship, as many affect. Try to make it 
appear as ships look. That is why raw umber is far pref¬ 
erable to that jet black, shoe polish look that never ex¬ 
isted in any real ship, but only in people’s imagination. 

See that the deck makes a perfect joint when bent down 
on the hull. If it does not, take a full-sized sheet of sand¬ 
paper and lay it between the deck and the hull, sand side 
next to the uneven places on the hull and pressing on the 
deck, and then work the sandpaper back and forth, just 
an inch or so, and a perfect joint can be made very quick¬ 
ly. Then spread glue on the edge of the hull. Nail it 
fast every three-quarters of an inch or so with small 
inch to Y& inch bung-headed brads. Use steel ones. 
Brass does not hold well. 


Punch the nail heads just a 
trifle below the surface of the 
wood. Then with the little iron 
plane smooth the deck edge down 
around the edges flush with the 



Fig. 63. Edge of the deck 
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rest of the hull, carrying out the flare of the bows just as 
me hull gives you the slant. 

There is a reason for using a deck % inch thick instead 
of Y% inch. It does away with fitting several deck beams 
across the hull to give the necessary crown to the inch 
deck, but what is of more importance, it gives wood 
enough to hold such deck fittings as the hatch-combings 
and bitts around each mast, which, on a thin deck, always 
become loose and cause no end of trouble later when you 
cannot get at them to replace them. 

To make the quarter-deck, that raised deck at the stern 
end of the ship sacred to the use of the officers only, ex¬ 
cept when necessary for the common sailors to use it in 
working the ship’s gear and for the man at the steering 
wheel, a piece of pine is needed 6 inches long, 4 inches 
wide and a stout half an inch in thickness. 

Shape out to the under side so that it fits perfectly 
around the edges. Here, again, after you have gouged 
and planed the shape as nearly as possible, the sandpaper 
can be laid on, this time the sand side up, and by rubbing 
the block forming the poop deck forward and backward 
a perfect fit is assured if it is kept pressed down. Glue 
and then brad this on securely and finish its surface with 
the same crown as the deck which will reduce the height 
at the side to 13/32 of an inch, and then crease to imitate 
planks and paint the same as was done with the main 
deck. Shape the sides to fit the templates and give the 
stern the same slant as that below it. 

Be careful to get the sides 
on a true, fair curve at the 
deck edges, with about 1/16 
of an inch narrowing in at the 

Fig. 64. The quarter deck i ■ i 

top on each side. 

There is one more block to put on the deck forward 
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before the more delicate work begins and that is what 
forms the forecastle head. Owing to her excessive flare 
at the bows, the “Sea Witch” had more than any other 
ship ever built, and the fastenings to hold on this fore¬ 
castle head will require considerable care so that they do 
not come out through the ship’s side below. Keep them 
slanted well inboard. 

As the bowsprit comes in forward, make the two sides 
of the forecastle head separate. It requires two pieces 
seven inches long, iy 2 inches wide and *4 inch thick. 
Nail one side on at a time, temporarily, and cut the out¬ 
side shape according to the moulds; but you will have to 
do considerable shaping here by the eye, as the flare is so 
extreme and the bevels so rank. The shape given for the 
deck of the forecastle head is the best guide you have to 
go by. Keep to that shape and you are sure to preserve 
the flare that gives this ship her character. 

As the space under the forecastle head was open, only 
enough wood to represent the paint lockers, etc., that 
were usually built against the ship’s side just under the 
deck edge, can be left. From these, aft, the bulwarks 
must be carved out of these side pieces to a inch thick¬ 
ness far enough back to reach a point where the bulwarks 
were about vertical. 

For a deck a piece of pine 
inch thick and four inches 
long by four inches wide will 
do. From a point of an 
inch aft of the heavy jog in 
the blocks for the forecastle 
head, cut them both down in 
height, so that this deck will 
come flush with the part left 
standing aft. 



Fig. 65. The forecastle head 
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Then glue them down and nail fast, being careful to 
have both sides alike. On a real ship the bowsprit can 
be taken out and put in again, but as we are not small 
enough to get under the forecastle head and let go the 
fastenings we must put the bowsprit in before the deck 

... fc’ ---.> goes on and to prevent this 

VA ' 1 important spar from break- 

Fig. 66. The bowsprit ing, it is a wise precaution to 

make it out of some hard wood, such as oak or ash. The 
bowsprit should be made six inches long and % inch 
square and to get the proper angle of rise or steeve cut the 
bottom edge, beginning inches from the end, to noth¬ 
ing at the top edge (Fig. 66). Glue and nail this fast to 
the deck, snug between the blocks of the forecastle head, 
and then you can fasten on the deck of the forecastle 
head, creasing the plank seams and painting it the same 
as the other decks were done to make the deck seams 
show plainly. 

The keel, stem and stern-post are all the same thick¬ 
ness, j'i of an inch. The keel is a parallel strip 3/16 of 
an inch deep. The stern post tapers and the stem re¬ 
quires a piece a little over a half an inch in width in order 
to cut out its S-shaped curves. For about inches 
forward the rabbet line, to which we have modeled our 
ship, rises slightly above a straight keel line. This can 
be built in with a slim, wedge-shaped piece and tri mm ed 
off flush on the sides with the keel. 

While in the real ship the joint between the stern and 
the keel would be in the form 
of a hook scarph (Fig. 67), 
all that detail, being covered 
with paint, is unnecessary 
work; but to prevent their 
p; g g 7 shifting it is a good plan to 
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cut a flat scarph so that one fastening can be put through 
both, which will assure their staying in perfect alignment. 
It is the same way aft, where the sternpost meets the 
keel. In real ships it is cut with a mortise and tenon 
joint (Fig. 68), but on account of the liability of such a 
small piece as is left at the end splitting off, it is a better 
practice in models to bevel the end (Fig. 69), which pre¬ 
vents its working back and also makes it stronger. 

In fastening all these pieces, and also in 
putting on the deck, it is a wise precaution 
to bore for the fastenings so that you do not 
split the wood. Use the little pin-vise and 
drills from number 65 to 70, according to 
the size of the nails or pins that you use. I 
generally use a 65 drill and small steel brads 
for this part and a number 70 drill where 
pins are used. Buy a box of small, short, 
bank pins, for you will need many of them 
before the model is completed. 

In building the bulwarks we come to the first small, 
delicate job. If this is your first attempt, I would sug¬ 
gest that you make these out of one piece of wood of 
an inch thick, one inch wide and sixteen inches long. 
This bulwark is to extend from the poop deck aft, for¬ 
ward to the forecastle head. Use your small iron plane 
and fit the lower edge to the slight sweep or curve in the 
deck fore and aft and have the bulwark inclined inboard 
just a little, except forward, where it has to twist so that 
the top edge flares outboard to fair in with the sweep of 
the forecastle head. Notch the after end into the block, 
forming the quarter-deck, for about 24 of an inch and 
glue and nail it fast to it. The forward end can be cut on 
a slant so that it laps up on the thin after end of the fore¬ 
castle block that was cut down to the bulwarks’ thickness 



Fig. 69 



The Deck 


41 


and held with one nail that 
goes down through both parts 
(Fig. 70). With of an inch 
of wood you can edge-nail it 



down into the deck and hull with ordinary pins, cutting 
off their heads and driving 
them down flush at intervals 
of about an inch. If the bul¬ 
warks have not been sized 



down to a parallel depth of 
13/32 inch, and it is better 


stanchions 


not to do so until they are fastened on, take your small 
plane and work them down now to that depth, fairing out 
with the height of the quarter-deck, so that they make a 
fair, unbroken sweep from bow to stern. 

A far more difficult way, but one which, by its appear¬ 
ance when completed, compensates for the trouble taken, 



is to build up the bulwarks so that 
the little stanchions or timber- 
heads show, which was the usual 
open rail or merchant ship con¬ 
struction (Figs. 71 and 72). Men- 
of-war generally had their bul¬ 
warks sheathed up inside as well 
as planked outside — frigate built 
as it was called — which made the 


bulwarks much thicker, thereby offering greater resist¬ 
ance to small shot and protecting the crew on her deck. 

This style of construction necessitates putting in the 
waterways, or raised pieces of deck along the sides, before 
the stanchions and bulwarks are put up. This requires a 
very thin strip, only 1/16 of an inch thick, shaped so that 
it runs parallel with the side of the ship and extends in 
from the edge yi of an inch. But on account of the curva- 
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ture to the side forward, unless you work a short piece 
forward to take care of it there, a piece about an inch in 
width will be needed. Round off the sharp corner on the 


Fig. 73. Waterways bored for 


inner, upper edge of this piece 
and glue and tack it down se- 
r curely to the deck with bank 
pins, filing their heads off 
flush, with a smoothing file, 


timber heads 


after it is tacked fast. Be 


careful to keep these pins out of the way of where you 
have to bore for the stanchions or timber heads, which is 


every inch from the poop deck to forecastle head, the 
center of the holes being a full ]/% of an inch back from 
the edge. Measure these spots off and with a drill a trifle 
under % of an inch in diameter bore vertical holes (Fig. 
73), taking great care to have them slant back or inboard 
at the top just a little, not quite 1/16 of an inch in of 
an inch of height, to match the poop deck’s slight narrow¬ 
ing in at the top. To match the flare of the side forward, 
these holes, at the forward end, must gradually become 
vertical and then begin to flare until the last one matches 
the flare of the bulwark at the forecastle head. 


Give the waterways a coat of paint. Rub this down 
lightly with No. 00 sandpaper and when dry give them a 
second coat. 


In the meantime you can be making a few strips of 
pine of an inch square and long enough to make forty- 
eight pieces of an inch in length and paint these white 
on three sides only, leaving one 
side bare to take glue, from 
which the stanchions or timber 
heads are to be cut. With a 
penknife, round off the ends of 
md m driven e into d hoFe e s d “ these stanchions and cut into 
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of an inch lengths so that they fit snug in the holes 
drilled in the waterways. Give the peg end of each just 
a slight touch of glue and drive them into the holes. Too 
much glue bubbles out and hardens into an unsightly 
fillet in the corner. If any such appears wipe or scrape it 
away. 

You now have a ledge 1/16 of an inch between these 
stanchions and the edge of your ship for the bulwarks. 
Notch the after end into the block forming the poop deck 
and forward, instead of lapping it on top of the forecastle 
head piece, it will also have to be let in flush on the out¬ 
side sufficient to hold it with glue and the points of a few 
bank pins cut off short with cutting pliers. 

Put a little glue on the outer edge of each stanchion as 
you put these bulwarks on in order to help hold it in posi¬ 
tion and also use the points, only about of an inch 
long, of a few bank pins, to fasten an occasional stan¬ 
chion. 

The tops of the stanchions will stand at irregular 
heights above the bulwark, which latter should be shaped 
as true as possible to its required height of 13/64 of an 
inch as it is very delicate work trying to shape it down 
later. 

The best thing I have found to cut off the 
stanchions even with the top of the bulwark is 
a pair of end-cutting pliers kept well sharpened. 
You can quickly snip them off (Fig. 75) with 
these and do any trueing-up necessary with 
either a very sharp penknife or a fine, flat file. 

When they are all leveled off in a true sweep 
from forecastle head to poop, they are ready for 
the main rail. Paint the inside of the bulwarks while 
they are easy to get at and give the waterways and stan¬ 
chions their final coat of white as you cannot very well 
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get a paint brush up under the rail after that goes on. 

From the foremast, aft, the “Sea Witch” is so straight 
that her rail can be made in a straight piece for each side, 

°f an inch by of an inch, sixteen inches long; and 
what little curve there is can be bent into it. Paint both 
edges and the top with white, but leave the underside 
bare, as glue gets a more permanent hold on bare wood. 
Then glue coat the underside and starting aft, where it 
lays flat on the poop deck, nail it down with bank pins so 
that its edge projects 1/16 of an inch beyond the side of 
the ship. From the poop, forward, considerable care is 
needed. Bore through the rail and for about 1/16 of an 
inch down, into the end of every fourth stanchion and 
using only the ends of bank pins, nail the rail to assist the 
glue in holding it fast into its place, which is with a pro¬ 
jection of 1/16 of an inch to form a molding beyond the 
side. Be sure that this extends out evenly, all along, for 
accuracy in such details makes or spoils a model’s ap¬ 
pearance. If it sticks out too far, anywhere, upon a criti¬ 
cal examination after the glue has set, work it down even 
with a flat file or sandpaper. 

Where this rail becomes too stiff to bend in conformity 
with the sweep of the ship’s side, take a wide enough 
piece of 1/16 inch pine to cut the shape out and piece out 
the forward end in that manner, nailing it down flat on 
the forecastle head the same as on the poop deck aft. 

Across the stern fit a piece of waterway, 5/16 of an 
inch wide from side to side, and at the forward end of the 
poop and after end of the forecastle head fit similar nar¬ 
rower pieces — % of an inch in width is sufficient, and 
put on so that the inner edges project a very little — say 
a 32d of an inch. 

In fitting all such pieces it is a good plan to cut their 
ends on a slight bevel so that the under part is a trifle 
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longer than the top. They ~ - - 

can be put in by a slight ^ ^ 

springing up of the middle 

and when once glued and fastened with pin points it holds 
down better. 


Another piece of bulwark stuff % of an inch thick and 
finished to a height of 7/32 of an inch above the main 
rail, now has to be put on from end to end and across the 
stem (Fig. 76). “Flare” or “flam,” is any part of the 
ship’s hull that extends out away from the center of the 
ship as it goes up. “Tumble home,” is that part which 
gets narrower or slants in towards the center line of the 
ship as it goes up from the water. 

This bulwark at the after end “tumbles home” slightly, 
comes plumb just aft of the foremast and then rolls over 
into a strong flare around the bows. You will have to cut 
the forward end out a solid piece just as you did for the 
bulwark below, finishing it down to only ]/% of an inch in 
thickness; and due to the slight twist in the bulwark aft, 
it will lay on easier if shaped slightly, fore and aft, and 
fitted a true fit before fastening, instead of trying to force 
the twist in and hold it down with the fastenings, because 
you have so very little under it to fasten into. Only the 
heads of the stanchions are fit to drive the pin points into 
and then it requires considerable care to keep them from 
splitting. 

Use a very fine drill, No. 76 or even No. 80, which is 
about as thick as a hair, and first drill a hole and then the 


pin will follow and not run out as it is apt to do if there 
is no small hole to guide it. You have better control over 
the drill and can keep it true into the end of the stan¬ 
chion. 


If you cannot get drills fine enough, then take needles, 
for they answer nearly as well and do not break so easily. 
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onto the waterways of the poop deck and you will have 
wood enough to securely fasten this corner and to hold 
the piece across the transom end. 

After fairing off the knees and the top of this bulwark 
put on the finishing piece — the top rail. This is the 
lightest rail of all so far. It is only 1/16 of an inch thick, 
3/16 of an inch wide and it runs from bow to stern. I 
was fortunate enough to have on hand for this some 1/16 
of an inch kiln-dried, aeroplane mahogany, which, on ac¬ 
count of its fine grain, made a very handsome rail when 
finished off in varnish. You want for this work a wood 
not too prone to split, and that is why, in most cases, 
where it is to be painted, I prefer a good grade of white 
pine. You can push the fastenings in without splitting, 
and glue clings to it well. 

Across the stem, make this rail out of heavier stuff and 
shape it to fit the crown or curve of the deck sweep. Don’t 
try to spring it down and hold the curve by fastenings. 



CHAPTER V 
The Hull 

N OW comes a delicate operation after the out¬ 
side of the hull has been sandpapered down 
smooth with No. o or No. oo sandpaper; and 
that is to cut in the water-line and crease in the planking 
lines. 

I have found the safest way to scratch in the water¬ 
line is to mark the height at 
bow and stern where the wa¬ 
ter-line is to go. The “Sea 
Witch’s” water-line is two 
inches above the top of her keel forward, and two and a 
quarter inches aft (Fig. 80). 

Mark these distances at the ends and then turn her 
upside down on a level table-top, blocked up so they are 
an even distance above the table. 

Then plane up a block of wood thick enough so that a 
sharp pointed piece of steel wire, stapled fast on top of it, 
will just touch the spot at either end. Be sure she is 
level, so that both rails touch, for the water-line will be 
higher on one side than on the other if she is not set per¬ 
fectly level. Try your improvised scratch awl to see that 
it is going to come an even distance down on each side, 
before you start to scratch in the water-line (Fig. 81). 

Your scratch awl must extend two and a half inches be¬ 
yond the block in order to reach in at the ends where the 
shape of the hull slopes back, and you should be certain 
that the scratch awl and the 
bottom of the block are paral¬ 
lel to each other. 
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With the model set true and level it is an easy matter 
to scratch a level line around the hull, but be careful to 
hold the block, on which the scratch awl is fastened, 
down flat on the top of the table and watch out that the 


Fig. 82. Marking the water-line Fig. 83. Marking the water-line 

point does not run up or down following the grain of the 
wood. It requires care and easy scratching. Don’t press 
too hard against the hull or the sharp point of the awl 
will try to follow the softer layers of grain in the wood. 

Metal workers have a tool 
called a surface gauge (Fig. 

84), a flat, base-piece made 
heavy so that it lies flat, with 
an upright shaft and across it 
an arm that slides up and 
down the shaft and can be 
locked fast by means of a set¬ 
screw to any desired height. 

By attaching a pencil point to 
the end of this arm the water¬ 
line can be marked with accuracy around the hull of the 
model. 

This line represents the top of her copper which, being 
laid on over sheet felt, hides her planking lines from here 
down to the keel and this part is to be painted a dull, 
yellowish brown. Yellow ochre and brown with just a 
drop of red makes a good color imitating copper, partic¬ 
ularly after it dries out well. 

To scratch in the lines of the planking is not an easy 
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job. Ships’ planks are not, as most people suppose, 
parallel boards put on like the boards on a house, only, 
of course, without the lap. They are like the staves of a 
barrel, big in the middle and taper in width at each end. 

The upper part of the bulwark, between the top rail 
and the main rail, can be creased to represent three par¬ 
allel boards. 

From the main rail down to the main deck, rule into 
six planks up as far as the part where the bow rounds in. 
From there forward you will find the interval between 
rail and deck, when spaced off on the excessive bevel 
found there, is a much greater distance than it is in the 
mid-length of the ship. Here the shipbuilder widens the 
planks, where the bevel is the greatest, to prevent the 
planks from having too great a sny or crook to them and 
to make the planking lines show a true, fair curve in- 

_ stead of a hump like a camel’s 

F== T-'' back, as they would if car- 

ried along in evenly-spaced 
' is widths. Each plank is nar- 
rowed down at the bow to 
i about two-thirds of what it is 

/ W amidships (Fig. 85). This 
** makes them assume a fan- 
/ like appearance just above 

\ \ ( / the copper-line at the bow. 

/ To more clearly under- 

" ^ stand why this appearance 

Fig. 85. Planking the hull , , , . / 

should be, look at the differ¬ 
ence in the girth of frame X and frame Y in the accom¬ 
panying diagram (Fig. 86). Measure the length around 
each of these on a strip of paper, then divide these lengths 
into halves and then quarters and space them back 
around the frames. That is the principle upon which 
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ships’ planks are laid out and v__— 

you can readily see why they /'"'N 

slant up so at the rabbet at the \ g / 

stem; and the difference in * / 

widths of the planking lines A, B Jn / j 

and C at the middle of the ship \J 

(Fig. 86) and at the bow shows 

how much each plank must taper Fi &- 86 - 7116 ta P er 011 P lankin s 

proportionately as its width is T 

to the whole space to be 

planked. On the sharp turn to 

the quarters aft, the same effect \\ 

is shown, the planks being only \\_ 

one-half as wide at their ends ... „ .. , , 

. Fig. 87. Planking under the quarters 

and then widening out when 

they get under the counter of the ship again (Fig. 87). 

Be careful under the counter, for much taper there will 
make the planking lines back towards the center of the 
shipj as shown in Fig. 88, which is decidedly wrong. I 
would advise one to lay out _ 

the planking with pencil lines, 7 

the first time he tries this part \W^ nyht*>«/ 
of the work, and to get them all f 
to run in true, fair curves be- T" *v>wy 
fore they are scratched in per- 
manently, otherwise he may 

nearly ruin the appearance of Fig. 88. Planking under the counter 
his model. 


Fig. 87. Planking under the quarters 


88. Planking under the counter 


The ease or difficulty one experiences in creasing in the 
lines varies with the evenness of the grain of wood from 
which the model is cut. Along the flat of the side it is 
easy, but when crossing the hard, annular rings, denoting 
the tree’s yearly growth, it is sometimes very hard to 
make an even depth of seam between the planks. A 
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scratch awl will not make any impression on this hard 
wood. I have a file, one of a set called “die sinkers,” that 
has a knife-like blade with teeth on the thin edge, that 
cuts creases across these ridges. 

Crease horizontally across the stern the same way, for 
the transom is planked across with narrow planks the 
same way as the sides (Fig. 89). The seam between the 
sides and stern planking some builders made right in the 
corner, but more often the side 
planks were carried aft, their 
ends showing around the edge 
of the transom. Some sort of 
hard rubber, celluloid or other 
flexible rule is required to hold 
along the line to be creased, to guide the awl point; but 
be careful that you don’t make the seams a succession of 
straight lines forming angles where they meet, instead of 
a fair, sweeping line from end to end. 

Take pains to do a neat job and the appearance of your 
model when completed will amply repay you, but it might 
better be left uncreased than done in a careless manner, 
for small as this detail of the ship may seem it either 
makes or spoils its appearance. 

Builders and ship captains used to take great pride in 
their ships and the fair sweetness of her planking lines 
was one of the first points they looked for to criticise or 
to admire as the case might be. 

Ships were always insured and Lloyds of England did 
the bulk of this among English speaking people. France 
had its Bureau Veritas, etc., and in later years America 
started the American Bureau of Shipping. These com¬ 
panies issued set rules directing how the various sized 
ships should be constructed and then graded them ac¬ 
cordingly. They required a certain thickness of plank- 
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ing and one of their rules insisted on extra thick plank¬ 
ing for the wales, as the planking just under the deck 
edge is termed. 

In the Lloyds’ rules of 1870, the wales for a 900 ton 
ship were required to be S l A inches thick, while the rest 
of the side planking below it was only 4^ inches thick; 
and the depth of these wales, for it included a belt com¬ 
posed of several planks, was, to quote the rule, “When 
the extreme length of the ship measured from the fore 
part of the stem to the after part of the stern post on the 
range of upper deck, is six times her depth of hold (and 
under) the wales are to be in breadth 3 inches to every 
foot of the depth of hold.” 

The “Sea Witch’s” depth of hold was 19 feet, o inches. 
So 3 inches multiplied 19 times gives us 57 inches or 4 
feet, 9 inches, just under 54 of an inch on our model, of 
thick wale strakes. Measure this down a scant 54 inch, 
on the sides below her deck, and diminish it at the ends 
as the planks tapered fore and aft. 

This line, generally indicated by a heavy shadow, you 
see indicated on most old plans and paintings of ships 
and it makes a very effective finish on a model to cut 
down a scant 1/32 of an inch 
below this line so that the 
wales show raised a little as in 
the real ship. They end aft, 
just on the corner formed by the sharp turn of the bilge 
at the transom. 

Right at the extreme forward end, where they fit into 
the rabbet of the stem, these planks are thinned down to 
the same thickness as the rest of the planking, so this 
ridge dies out to nothing in the last inch or so. American 
Bureau of Shipping rules call for even thicker wales. A 
900 ton ship requires 5 inch wales to 3^4 inch side plank- 



Fig. 90. The wales 
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ing, so a decided ridge or difference in thickness is quite 
permissible. 

Give the topsides, from the water-line to the rail, a coat 
of raw umber, working it well into the seams of the plank¬ 
ing to make them show prominently as they will, if, after 
the paint has set but not dried hard, you take a cloth and 
rub her down hard. Don’t be afraid if a lot of the paint 
does come off on the rag. She is to have three or four 
coats before she is finished. 



Fishing Schooner, about 1800 



CHAPTER VI 
The Rudder and Transom 

B EFORE we put on the deck furniture let us make 
and hang the rudder and then all the bottom is 
ready to work up to the final painting. 

Ships’ rudders were always very narrow; necessarily 
so, for the leverage is very great. Even on one only three 
feet wide, as on the “Sea Witch,” which was 170 feet 
long, many times when she was carrying a press of sail, 
as she swooped along over the big ocean swells — and 
there are seas, when you get off soundings, that make a 
ship of her size look mighty small indeed — it required 
all of two men’s strength to hold the steering wheel to 
prevent it from getting away from them and spinning 
around like a buzz saw. I know only too well, for, com¬ 
ing home in the bark “James A. Wright,” off Cape Horn, 
I was assisting the man whose trick it was at the wheel, 
and once, when she took a wild swoop on the crest of a 
grey-back, Joe let go the wheel unexpectedly. My sticky, 
oilskin coat wrapped around one spoke of the wheel that 
was suddenly wrenched from my grip and I was cata¬ 
pulted clear over the wheel and landed on my head on 
the weather side with one arm disabled for three days. 
That rudder was large enough, just then. 

Cut the rudder, the shape shown, out of 3/16 inch white 
pine and bore a hole for the rudder head to go up about a 
quarter of an inch into the hull. To get this hole so that 
its center line lines up with the afterside of the stern- 
post requires the top of the stern-post being dug out with 
a small gouge, half the thickness of the rudder stock, so 
that the pintles and gudgeons — those little hinges or 
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hooks and eyes as we make them—will all line up true and 
give you room to work the drill up into the hull. Bore 
slowly until you have the hole well started or you may 
split out the little cross-grained wood aft of the bit. 

The “Sea Witch” had a modern rudder, a “plug-stock” 
rudder as it is called, to distinguish it from the older type 
°f rule-joint rudder so univer- 
-. 1 1 ■ w — sally used before the year 1800. 

|J - The rule-joint rudder (Fig. 

- 91) had its hinge point on the 

Jj / forward edge of the rudder 

Ffi / V and the rudder stock or head 

/—J /" | carried straight up. Where it 

I_I I | entered the transom a V- 

I | -1 shaped hole had to be left to 

I h 1 ■ | give it room to swing from 

side to side, having an open- 
Flg ' 91 ing where much water could 

*£ddT PI ru 8 dde°r Ck 8 et in > but this was Prevented 

by a rudder coat of heavy 
canvas painted and nailed to both the rudder and the 
transom above it, with enough bagginess or slack cloth 
to permit the turning of the rudder, and yet to keep out 

the water. With the plug-stock ----» 

rudder (Fig. 91), the rudder-^- 

stock centered over the pintles f ^ i liMI) l ii;nll^ 

below, but half the stock’s thick- ^ ° <> 

neSS Was shaped forward of this Fi S-92. Pintle and gudgeon 
center line of the pintles so that a round stock turned in 
a snug-fitting, circular rudder port in the transom of the 
ship and no water could get in. All rudder ports of course 
were made like a water-tight box inside. 

The round rudder stock after extending down out of 
the stern of the ship, far enough to permit enough bolts 
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being put through it to hold securely the back of the rud¬ 
der or blade, was tapered down to a point at the first 
pintle and fitted snugly into a grooved section at the top 
of the stem-post shaped to receive it (Fig. 
93). The edges of both stern-post and rud- 
' der were chamfered slightly from there 
down, so their faces would just touch when 
the rudder swung 30 degrees each side of 
the centre. 

There should be at least five sets of rud¬ 
der braces, as the pintles and gudgeons are 
termed (Figs. 91 and 92). The first, right 
Flg ' 93 at the point of the plug, the others equally 
spaced below. Our model is rather small to make up sets 
of braces. Some men imitate them by gluing on thin, 
narrow strips of paper, as that is about as thick as they 
would be according to scale. When this is done, remem¬ 
ber that the Lloyds’ rule demands that the gudgeon straps 
on the hull must extend back far enough to get two bolts 
through the planking. In our model the braces will space 
about one-half an inch apart and they can be made of 
bank pins. Hold the head end of the pin in a flame for a 
few seconds to anneal or soften the brass of which it is 
made or it may break off when you bend it. 

Make five with eyes in their ends, bending them with 
the sharp pointed end of round nosed pliers, so 
small that another pin will just fit snugly into the 
eye and make four where ]/% of an inch of the end 
is bent at right angles to the pin (Fig. 94). Be Fi s-94 
sure the eyes are centered with the shaft of the pin and 
not bent on one side of it only. You have to kink the eye 
back after it is formed to get this just right. 

Put the five eyes in the stern and then slip the rudder 
into place and mark accurately where to put the hooks 
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or pintles so that they will all hook equally into these 
eyes. 

To prevent any “throw” to the rudder, as it is turned 
from side to side, the pintles should be directly under the 
center of the rudder stock above it in the hole in the ship’s 
stern. This brings the pins or pintles flush with the wood 
on the forward edge of the rudder, so cut out shallow 
notches to permit the eye hooking behind the pin in the 
rudder as shown in Figure 95. 

If our model were larger we could show to better 
.^advantage some interesting rudder details — such 
as the wood-lock and dumb-brace. As some may 
' make large models, we will explain this. 

Fig. 95 The dumb-brace is generally below water and few 
men, unless they have seen wooden ships built or hauled 
out, would notice that under the point of the third pintle 
down from the top, a metal shoulder is fitted so that the 
weight of the rudder wears on the end of this pintle and 
so does not grind the adjoining edges of pintles and gud¬ 
geons (Fig. 96). There is practically no weight to the rud¬ 
der when the ship is loaded down as it about floats its 
own weight when well submerged. But ships often have 
to make voyages in ballast, that is with no cargo, instead 
of which anything heavy, such as sand, rock, old junk of 
any kind obtainable, is put into her to give her stability 
enough to cany sail. 

The wood-lock is put in to prevent 
the rudder from unshipping as it 
might in a heavy sea with the ship 
loaded deep in the water. 

The wood-lock consists of a sec¬ 
tion cut out of the rudder, just under 
the second pintle, wide enough on 
one side so that with the rudder turned, this wedge- 



Fig. 96. Dumb brace 
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shaped block can be put in and bolted. Being fitted snug 
up to the pintle it prevents the pintles lifting up out of 
the gudgeons (Fig. 97). 

_ The drift bolt which holds it in place can 

Tier always be got at to back it out for the pur- 
pose of unshipping the rudder. Some men 
will not care to go into all this detail, but a 

-^ model should be instructive to those who 

~ VuJJ ' r &L come along in the future and show as much 
detail as it is possible to convey in the size 
of ^ model. The majority of model 
h builders are quite satisfied if they can 
Fig.97. Wood lock ma j ce some thing that looks like a ship; 
but the reason for this I have found to be largely due to 
lack of explanation and illustration of the various details 
than to lack of desire to do so on the part of the model 
builders. From childhood I have eagerly studied details 
of ships, but not until I built them myself and went to 
sea on them could I find much needed detail for model 


making. What has been published is scattered in frag¬ 
ments through so many different volumes it is almost 
impossible to collect all in any concise form for reference. 
Many interesting facts are hidden away in narratives 
undetected except by those who know enough about ships 
to recognize them and to separate the fact from its cam¬ 
ouflage of technicality. 

Before we leave the rudder let us finish it off with its 


rudder chains. Bend another bank pin into an eye and 
push it into the after edge of the rudder, just above the 
water-line, leaving it sticking out about 3/16 of an inch 
and into this hook two small rudder chains, useful, if the 


steering gear breaks down, to rig up a jury steering gear 
to. These chains make fast to two eyes in the transom 
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at the deck level with slack enough to permit the rudder 

to swing over freely. 

The inability of most model makers to secure chains 
small enough has ruined the appearance of more models 
than anything else I know of. These chains should be 
not less than twenty-two links to the inch, which is about 
the size used on eyeglass holders. Sometimes you can 
find in five and ten cent stores lorgnettes with this size of 
chain on them; if not, a jewelers’ supply house usually 
keeps this chain in stock. 

The transom looks very 
square at the sides, as it now 
is, and should be finished off 
on each side with a “quarter 
badge,” a piece of wood 1/16 
of an inch thick that carries 
Fig. 98. End view of transom out the face of the transom, 

rounding }i of an inch on each side. This is protected 
and strengthened by a wedge-shaped block fastened to 



Fig. 99. Side view of transom Fig. 100. Top view of transom 




the ship’s side that backs up against this side piece or 
“quarter badge” on the stern so that anything scraping 
along the side would be carried out around and not meet 
a square corner on which to catch and rip off the wood. 
This “quarter badge” is all that has survived of the elab¬ 
orate quarter galleries with their many windows and 
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carved figures and floral designs that beautified the stems 
of sixteenth century ships. 

The transom decorations may be constructed in vari¬ 
ous ways, by using either a thin strip of brass or a piece of 
cord, gilded and tacked on, or the whole may be carved 
out of one piece of wood and set in flush. However it is 
done the design is the same, a gilded, rope arch over the 
top and another following the deck crown, the two form¬ 
ing a panel, with her name in gilded letters therein and 
below it the name of her home port, New York. 

The stem of the “Sea Witch” 
was light and graceful and or¬ 
namented up under her bow¬ 
sprit with a gilded dragon with 
outspread wings, fiery tongue, 
and the usual round turn in the 



long, tapering tail, ending in a fish-tail farther down on 
each side of the stem. I made a very effective little drag¬ 
on by folding over a thin piece of shim brass and with 
small scissors cutting out the shape of the dragon shown 
on the plans. The top of the stem 
was cut away to a wedge and after 
/ spreading the two sides of the 

dragon apart and filling in be- 
Fig. 102. Figurehead of the twee n the two sides of the head 
“Sea Witch” with a drop of solder it was 

tacked into place by a pin head put into the loops of the 
tail. The dragon was then touched up with colors to 
make it look as ferocious as possible. Be careful to keep 
the figure of the dragon so that its body runs in the same 
direction as the stem and parallel with it. 



CHAPTER VII 
The Deck Furniture 

B EFORE adding anything more on the outside of 
the hull, that might get broken in handling, it is 
better practice to now put on all the deck furni¬ 
ture. A great deal of character can be expressed in a 
model if the style of architecture employed in the con¬ 
struction of deck fittings is correct for the period in which 
the ship was built. 

The “Sea Witch” was built when American ships were 
in their prime; when the sombre green had given way to 
pure white painted bulwarks inside. Waterways, bulk¬ 
heads and deck-houses harmonized with the decks and 
were kept as clean and white as a man-of-war’s by holy¬ 
stones and prayer books. The paint was always kept 
spotless by soogy-moogy and hard scrubbing. 

There are two kinds of finish to woodwork at sea — 
bright work and paint work. Bright work includes all 
surfaces that are kept scraped clean to the bare wood 
and either oiled or varnished; while paint work, of course, 
means surfaces that are painted. 

The bright work, on such ships as the “Sea Witch,” in¬ 
cluded the decks, gangway ladders, capstan bars, wheel 
and the round-turned portion of the stanchions to the 
poop rail. Some ships also kept bright the frames to the 
rods that fitted in the windows between the glass inside 
and the solid, wooden sliding shutters on the outside, 
while others had these narrow frames painted a bright 
red. 

The poop rail and the square portions at the top and 
bottom of the poop rail stanchions, as well as the main 
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rail and waterways, were kept painted pure white on 
American ships. You could spot a British ship in a sec¬ 
ond’s glance by her varnished poop rails, wheel box, 
companionway, skylights and often the whole forward 
deck-house, because, being built of teak, these kept well 
preserved under a varnish or oil finish. But in American 
ships all these were painted white, giving a cleaner look 
along her decks than the dark spots of teak did on the 
other ships which gave their decks a heavier, more lit- 
tered-up appearance to the eye. 

The entrance to the after cabin, by means of a coach 
house at the forward end of the poop deck, was a char¬ 
acteristic American style of finish, having its overhang¬ 
ing roof on the forward end supported on heavy brackets 
resplendant in carved scrolls and vine effects and af¬ 
fording a shelter that permitted the window in front be¬ 
ing kept open even in rainy weather. It projected for¬ 
ward of the poop just enough to permit of a doorway in 
either side with a high sill to keep out surface water that 
might be sloshing around on deck. It extended aft onto 
the poop, giving a long, low appearance. But for this it 
would have stuck up square, like a cab on an old style 
locomotive and been very unsightly. 

Another characteristic feature of American deck finish 
was the many small, horizontal panels in the doors. All 
these are small features in themselves, yet to the eye they 
gave a lower appearance than the long, vertical panels 
which made the deck-houses on British ships appear 
higher and more awkward than need be. American ship¬ 
builders strove to make their ships appear balanced and 
harmonious along their decks. I have seen some beauti¬ 
ful, foreign-built ships, their hulls symmetrical in every 
line and as sweet and fair in their curves as an artist could 
paint a ship, only to find a square, box-like, teak struc- 
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ture set up on deck that looked as if it did not belong to 
the ship at all. 

Even the planks of the forward deck-house, in ships 
like the “Sea Witch,” were run fore and aft so that by 
their lines they gave a longer, lower appearance than if 
they had been planked up vertically and all windows and 
shutters were about once and a half or twice their height 
in length. 

The roofs of all houses and skylights had 
a generous overhang and were well filleted 
out with moulding beneath so they had a 
solid look to them and a far better balanced 
appearance than houses with but little ex¬ 
tension to the edge of the roof (Fig. 103). 

A heavy piece, like a waterway, was raised 
around the edges on top of all the houses (the small, sky¬ 
light tops and the cuddy or companionway tops were 
made flush) and fitted at the lower corners with lead 
scupper pipes. This prevented the rain from leaving 
streak marks down over the clean, white, painted sides 
and also made it handy to put a barrel under to catch 
the fresh water — often a priceless necessity at sea. 

In the tropics we used to plug the main deck scuppers 
and collect about six inches of water in which all hands 
would flounder around and have a good bath and then 
spread out our blankets in it, soap them and wash them 
by treading on thqpi. Such days of luxury were but few 
at sea. 

The deck being only about four inches thick, while the 
waterways along the side of the ship were ten to twelve 
inches thick and composed of three pieces, twelve inches 
wide, quite a puddle could collect at the scuppers. When 
it became deep enough to flow over the top of the water¬ 
ways there were places where it could leak out. 



Fig. 103 
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The bulwarks fitted down fairly snug on the water¬ 
ways, but there were three or four of the squares between 
timber-heads where the bulwarks had been cut out and 
hinged sections put on, hinged at the top and lashed fast 
in ordinary weather, that were not altogether water-tight. 
When a ship got well below Rio, on her voyage around 
Cape Horn, and bad weather was about to be encountered 
these lashings were cut, allowing these “freeing ports,” as 
they are called, to swing open when a big sea flooded the 
decks and so help to relieve the ship of this weight of wa¬ 
ter which the small two inch lead pipe scuppers could not 
begin to drain away. The main deck scuppers were 
flanged and nailed down flat to the ship’s side planking, 
but the deck house scuppers stuck out a few inches so that 
the water dripped clear of the side of the house and would 
not leave a disfiguring, slobbery stain below it. 

To build the “Sea Witch’s” forward deck-house, take 
two pieces of inch pine, % of an inch wide and 2^4 
inches long for the two sides and two pieces 1% inches 
long for the two ends. 

The forward end has no windows or doors and the 
after end a door only, leading to the galley. 

The top of the windows lay off 
of an inch down from the top 
edge and the bottom 3/16 of an 
inch below it. The windows are 
/4 inch in length, fore and aft, 
and a sliding shutter should be 
represented aft of each window, 
sliding in -a batten at top and bot¬ 
tom (Fig. 104). This batten can be chiseled so that it 
stands out in relief about 1/32 of an inch. The edges of 
the shutter can be scratched in but the grating frame in 
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the window will have to be carved or notched down a six¬ 
teenth of an inch and then the window cut clear through. 
On the inside of the window cut away a ledge about 1/16 
of an inch all around and about 1/16 of an inch deep and 
in this recess fit a piece of celluloid — an old photographic 
film is just the thing to imitate glass. The grating can be 
made of some very fine wire; pins are almost too heavy, 
but bank pins will do. Bore them down from the top and 
push them in so that they just go into the bottom frame 
and if you are careful to get them all plumb and parallel 
you will have a good resemblance to a ship’s window. 

The painting is the hardest part, in order to get it well 
coated and yet not gummed-up with too thick paint. In¬ 
stead of rubbing down with sandpaper, use a very fine 
file, one of the die sinker set of files, and clean out the 
corners square and neat, after the paint has dried and 
hardened. 

The doors can be either cut in, showing their narrow, 
horizontal panels, or made of 1/16 inch wood and hinged 
on. Actual hinges as small as needed for these doors are 
an impossible item to make, but hinging a door can be 
accomplished by sticking the point of a bank pin into the 
lower part at its hinge edge and pushing the door into its 
recess cut in the side of the house, and then running the 
point of a bank pin down from the top, cutting off the pin 
as soon as its point enters the top edge of the door suffi¬ 
ciently to hold it. Doors so hinged will open and close, 
but must, of course, be very gingerly handled. The fact 
that they will open, showing the house to be hollow, gen¬ 
erally excites some little comment from critics who are 
looking the model over. When all sides of the house are 
ready, cut the corners to a mitre joint so that the seam is 
right on the corner and then fasten them with glue and 
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bank pins the heads of which are snipped off and driven 
in flush. 

After the glue has set well, shape ihe bottom so that it 
fits the arch or crown of the deck and cut the top edges 
to give a similar round before you put on the roof, which 
should overhang an eighth of an inch and be shaped as 
previously described. A couple of pins slanted down 
through the sides and into the deck, with the heads after¬ 
wards snipped off and driven in flush with a fine nail- 
punch, together with glue, will hold this house in place 
on deck. 

Space off the location of the masts and bore holes for 
them through the deck — a % inch hole for the mizzen 
mast and 5/16 inch holes for the main and foremast. 

The hatchways can be cut out with a penknife. Don’t 
finish them until you have made and put on the hatch 
coamings. Take ]/% inch thick wood, % inch wide, and 
cut out a notch 1/16 of an inch square along one edge. 
You will need about twenty inches of this to frame the 
three hatchways. It doesn’t matter how the corners are 
joined, for after all is painted you cannot see how it is put 
together. But they must show a ledge, all around inside 
where you notched them down, forming a recess to take 
the hatch covers. 

Hatchways on real ships were generally built up in two 
pieces, the lower one often worked out with a cove or hol¬ 
low, although some builders 
did not use this little refine¬ 
ment but carried them up ver¬ 
tically. 

The main and after hatch 
being so large there was gen¬ 
erally a fore-and-aft center- 
piece called the “strong- 



Fig. 105. Hatchway 
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back,” that fitted into a notch at the forward and after 
ends of the inside of the hatch coaming, and that had a 
rabbet worked along each of the upper edges so that the 
recess for the hatch cover was continuous around each 
side. The covers were of material as heavy as the deck 
plank and had short, beam reinforcements underneath, 
so they were quite heavy. They were made into small 
sections, so that two men, one at each opposite corner, 
could take hold of the ring-bolts there and lift them off. 
These ring-bolts were fitted to drop flush into circular 
grooves so that they would not chafe through the tar¬ 
paulin hatch-covers when the hatches were battened 
down for sea. A hatch on a ship like the “Sea Witch” 
would have three sections on each side. 

When all her cargo was in, the seams around these 
hatches were well-caulked with oakum and then “payed,” 
or poured full of hot pitch, to seal them up perfectly wa¬ 
ter-tight. Over this was then laid two and sometimes 
three tarpaulins—water-tight canvas—which were bat¬ 
tened down or held securely by flat, iron strips fitting 
over staples driven into the hatch coaming, the battens 
having slots to match the staples; and these were 
squeezed tight against the coamings by means of pegs of 
wood driven into the staples, 
so that they acted as wedges 
against the battens (Fig. 
106). Besides these battens, 
around all four sides there 
were one or two iron battens, 
of about one-half inch by two 
inch iron, that hooked into 
other staples at the forward 
end of the hatch and jammed down over two vertical 
staples at the after end and were pegged fast (Fig. 107). 
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These were to prevent the tarpaulins from bulging in a 
gale of wind and being tom off by the seas that sometimes 
broke, solid water, onto the decks and hatches. 


In s P eakin g of hatchways 
jij HakhM, y fe we said did not matter how 

Fig. io 7 . 1 Ltch bars the COrnerS Were j° ined and 

one may therefore be tempt¬ 
ed into making them the easiest way, that is, with simply 
a mitre joint — each piece cut at an angle of 45 degrees. 
But you will find when you try to squeeze these corners 
together in glue that it is very difficult to get a true, 
square hatchway, as they will slide about out of square 
veiy easily. I prefer to make a mortise, and tenon-cut or 
halve one down on top of the other, working them into 
shape in pairs, two sides and two ends, so that when you 
finish them with a file you know both are exactly the 
same length. When you put these ends together with 
glue and squeeze them up tight, there is a square end to 
butt instead of a bevel to ride and slip about most exas- 
peratingly. 

A real ship’s hatchway is put together with dove-tailed 
mortise and tenon ends, the most solid construction that 
can be made, but when you consider the strain put upon 
it by caulking, it is none too strong. The forward hatch 
is a smaller one, but the after hatch is about the same 
size as the main hatch. 


There has to be some way of getting below, into the 
ship, for all the provisions, barrels of beef, pork, flour 
and bread are stowed away aft in the stern where, owing 
to the sharp shape of the ship, cargo stowage is difficult. 
A large iron tank, in which the most of the ship’s fresh 
water is carried, is built to fit in aft under the cabin floor 
and there is also a place to stow the extra sails, with which 
all ships are provided, for a voyage made without blow- 
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ing some sails to ribbons is unusual. Most ships have a 
new and an old suit of sails. The old suit is worn while 
the ship is rolling and slapping her sails against the 
masts, in “flying-fish weather,” around the equator. But 
as she gets far south or north, where strong winds are en¬ 
countered, all of these old, patched sails are unbent, one 
by one, and the newer, stronger sails are substituted, to 
be replaced again with the older canvas after the ship has 
rounded the “Horn.” 

To give access below to these various necessities, a 
“booby hatch,” as the raised, box-like structure over the 
after hatch is called, is lashed down at each corner to 
ring-bolts fastened in the deck. This is high enough off 
the deck (the hatch coamings only being about one foot) 
to keep out the seas that may break aboard and slosh half 
a foot deep across the deck. A sliding companionway is 
fitted on top of the booby hatch and by removing one sec¬ 
tion of the hatch covers below, access can be had to the 
sail locker, ship’s stores, etc. The fresh water tank has 
a pipe leading up to a deck plate so that water can be ob¬ 
tained without going below, by unscrewing this deck 
plate and screwing in a small pump by which to raise the 
water into buckets. 

The comers of this booby hatch were usually rounded 
a little, as were nearly all comers on deck fittings, for the 
seas have a way of coming aboard and playing at nine¬ 
pins, with the men for the pins, and when you are knocked 
off your feet and go skidding across the deck, sharp cor¬ 
ners are dangerous. Ribs enough were broken, even 
against rounded corners. 

Some ships had hard pine comer posts that made a 
smart looking finish when kept scraped bright and var¬ 
nished ; but it only made so much more “ginger bread” 
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work for the sailors to scrape and keep in order and many 
captains did not like their appearance. 

Between the mizzenmast and the steering wheel is a 
small, square, flat-topped skylight and a companionway 
leading to the main saloon and captain’s quarters aft. 
The mates’ rooms were generally in the forward end of 
the poop deck and these officers used the coach house 
doors to reach the deck. 

Up to the year 1800, and in some cases for several 
years later, ships generally had long, wooden tillers that 
swung across under the deck beams supported on a wood¬ 
en, athwartship beam, just below the deck beams and the 
steering wheels were farther forward than as shown on 
the “Sea Witch.” They were just abaft the mizzenmast. 
But the use of iron tillers, much shorter and often fitted 
abaft the rudder head, moved the steering wheel away aft. 
The tiller ropes were rove off below decks, though many 
ships, as late as 1880, had them rove off above the deck, 
with just a shallow box, like a hood, to keep the turn of 
the steering drum or barrel, as it was variously termed, 
dry and protected. 

On the “Sea Witch,” the tackle was below decks, com¬ 
ing up over sheaves vertically to the steering wheel drum 
and covered with a box to keep it dry, the top of the box 
being removable to give access to the ropes and drum. 

Wooden steering wheels were almost universally used 
on ships of any size until about the time of the “Sea 
Witch,” that is, along in the 1840’s; but about that time 
American shipbuilders introduced many innovations 
aboard their ships that soon excited the admiration and 
envy of all other nations. Patented pumps, windlasses, 
iron capstans, geared-up hand winches, iron steering 
wheels and many new bits of iron work aloft that simpli¬ 
fied the ship’s gear, were introduced and a few years later, 
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in the 1850’s, the Government made red and green sail¬ 
ing lights a compulsory part of the ship’s outfit. This 
showed another ship how she was heading, which the 
white light on the bowsprit cap, previously carried, did 
not do. 

These lights had boards, to which they were fastened 
by hooks and lashings, to act as screens so that the lights 
could not show across the ship and cause confusion, but 
only ahead. These light-boards were lashed up a short 
distance on the fore-shrouds, but as they were sometimes 
hidden by the foot of the foresail, some ships had them 
fastened to light iron davits, aft on the quarters, that 
were swung out at night. These had the advantage of 
being where the officer of the deck could see that they 
were lighted and they also were well out so that they were 
visible past the sails and more protected. Later ships, 
especially large, foreign-built vessels, had two small 
lighthouses, as they were termed, built one on either side 
of the after end of the forecastle head in which the side¬ 
lights were placed. 

The steering wheels were four to five feet in diameter, 
the lower spokes just clearing the deck. On wooden 
wheels, the uppermost spoke, when the rudder was di¬ 
rectly amidships, was usually turned so that it had sev¬ 
eral ridges that could be felt on a dark night so that the 
man steering the ship could tell by the feel of it how the 
rudder was located. This spoke was termed the “king- 
spoke.” On iron steering wheels, a small, fancy-rope 
grommet was generally fitted so that it could be recog¬ 
nized in the same way. 

The wheel stood away from the wheel-box far enough 
to permit a man to stand behind the wheel and to prevent 
the chafe of the man’s boots on the deck, a hardwood 
grating was always laid out on the deck on each side of 
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the wheel, for the helmsman must always stand on the 
weather or windward side of his wheel. 

Besides the reserve supply of fresh water down in the 
run, as the lower, after-part of the ship is called, there 
were two large coopered casks held against the after-part 
of the forecastle, on each side, by four iron straps that 
went through the deck and side of the forecastle, strap¬ 
ping them down solidly into the saddles fitted to the deck 
and into which they set. These were about six feet long, 
four feet high, and two and a half or two feet wide, with 
rounded corners. The staves of these casks were about 
two inch oak and the heads were set in at the ends an 
inch or so. 

The water in these casks was used up first. Every 
morning the bung was removed and the ship’s cook 
pumped out his day’s allowance and a quart per man per 
day was doled out to the crew. In our ship we had noth¬ 
ing but a wooden deck bucket to hold this water, which 
was stowed in a spare bunk in the forecastle. In hot 
weather this bucket was bone-dry by noontime and not 
another drop could we get until the next day. We drank 
rain water when we could get it fresh enough to be pal¬ 
atable, but desperation drove us to making “bung dip¬ 
pers,” small, long, canvas bags that would go down 
through the bung-hole, and though the mates saw to it 
personally that the bung was driven in hard with a ham¬ 
mer or mallet, before sundown each day, we used to take 
turns in straining at that bung until we removed it and 
stole water enough to satisfy our craving for a drink. 

Around each mast on deck there are bitts and rails on 
which to belay the gear that handles the spars and sails 
up aloft. These consist of two, stout, vertical pieces, 
eight to ten inches square in a real ship, with a bolster or 
cross-piece, about six inches by ten inches, across their 
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forward side, to which the topsail sheets make fast. Ex¬ 
tending aft, on each side, is the belaying pin rail, about 
three inches by six inches in size. At the foremast these 
butt against the forecastle house. The main, carry aft 
of the mainmast far enough to mount the flywheels of 
the pumps on and are supported, mid-length and at the 
after-end, by a stanchion to the deck. The mizzen, go 
aft of the mast and have stanchions at the end only, they 
being so short. 

In making these, notch the forward side of the bitts 
and the after side of the bolster so that the latter crosses 
the bitts about % of an inch from the top of the bitts 
(Fig. 108). Glue and squeeze them tightly together. 
The forward edge of the bolster should extend beyond the 
bitts about 1/16 of an inch 
when in place. Chamfer the 
corners of the top of the bitt 
and the forward side of the 
bolster should also be well 
rounded on its edges. This 
is necessary to prevent chaf¬ 
ing and cutting of the top¬ 
sail sheets which carry a 
heavy strain and are belayed 
by a round-turn around this 
bolster piece. 

The bitts stand 9/16 of an inch above the deck, on the 
model. Below that, round them off, peg-shaped, to drive 
with glue into holes bored in the deck just forward of the 
masts. The side pin-rails should have their forward ends 
notched down and rounded into peg-ends to fit into holes 
drilled into the after-side of the bitts, about level with 
the bolster and fastened to the deck by bank pins put 
down through the middle of each stanchion. The stan- 
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r J chions should all be turned down spindle-shaped, 
yjr Small, brass, belaying pins 5/16 of an inch in 
/ % length can be purchased from dealers in ship 
y-d model supplies. You can snip these off to % of 
L_J an inch in length and drill holes every 3/32 of an 
Fig. 109. i nc h apart, putting a pin in each hole. In the 

Stanchion . ., . r , . , r . , . 

pin rail, along the side of the ship from the poop 
to forecastle head, you will need some, not so close of 
course, only opposite each mast, under the shrouds, where 
about a dozen are required, and a couple opposite the for¬ 
ward end of the main hatch, for the fore lower yard and 
topsail yard braces. Four are needed on each side in the 
after-end of the forecastle head deck, out near the sides, 
for the jib sheets to belay to. 

Pumps of all kinds, from time to time, have been used 
on ships, varying with the size of the ship, from home¬ 
made, square, wooden box pumps to the endless-chain 
pumps that threw such a quantity of water that they were 
the favorite pump on men-of-war. There they had room 
to rig up such pumps, and with long, extended cranks, 
gangs of men could get hold to turn the sprocket wheel 
over which the chain ran with its continuous succession 
of washer-like valves. On smaller vessels, using plunger 
pumps, the crank arm was hinged in the center and op¬ 
erated alternately, a plunger on each side. A cross arm, 
on the end of the crank arm, enabled four or five men to 
lay hold of it on each side of the ship. Modern wind¬ 
lasses, that operate by this method, are today known as 
pump-brake windlasses. 

The flywheel plunger or diaphragm pump used on the 
“Sea Witch” was an innovation and to make it is a nice 
and very particular little job. Get a ring the right diam¬ 
eter or bend one out of brass wire to a % inch diameter 
and solder the ends together. Then bend two S-shaped 
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spokes, flattening them where they cross, to make them 
lay snug, and solder them together and to the rim (Fig. 
110). Bend the crank out of one piece of wire, from side 
to side, and here is where the difficulty comes in, for in 
trying to solder this fast, snug up to the corner where the 
spokes cross at the hub, you are likely to unsolder all you 
already have stuck together. Don’t use a straight-spoked 
gear-wheel out of some clock or watch. It cheapens the 
whole model. 

Flatten the ends of the wires that make the plungers 
and it looks much better when bent around the crank 
than if the wire is left round. The pump wells can be 
made of two pieces of a very small diameter brass or cop¬ 
per tubing, left standing about 1/16 of an inch above the 
deck. 

Where the pump-crank rests on the pin rail, bend a 
thin piece of brass or tin (the top of a condensed milk 
can), cut into a strip 1/16 of an inch wide and fasten it 
with the head end of a bank pin cut so that it just goes 
through the pin rail. 

Paint the handles, spokes 
and cranks black, but the rim 
of the wheel should be a bright 
red — a Vermillion color. 

The various ways ships car¬ 
ried their life boats are as 
numerous as the different 
types of ships. The larger the 
ship the more boats she had 
to carry for the number of 
people she had aboard. So 
we find old merchant ships of 
Fig.no. Flywheel pump about 1800 , with One long 
boat stowed on deck, amid- 
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ships, while a ship-of-war of the same period would carry 
about six or eight, and large ships of the line, three-deck¬ 
ers, carried as many as twelve boats. A frigate carried 
nine boats, sloops-of-war six boats, and brigs five boats. 

Merchant ships have much smaller crews than men- 
of-war and the shipping rules formulated by the insur¬ 
ance companies regulated the number of boats they 
should carry, based on a rule that allowed ten cubic feet 
of boat space, below the gunwale, per man. 

So we find clippers such as “Sea Witch,” with two long 
boats stowed, bottom up on skids, on top of the forecastle 
and a pair of quarter-boats, a lighter type of boat, gen¬ 
erally a whale boat or sharp-built cutter, hung on davits 
where they could be quickly got afloat in case of emer¬ 
gency. 

Some idea of the size of the boats carried by men-of- 
war can be ascertained by the following rule in vogue 
when ships-of-war were sailing craft, unspoiled by the 
introduction of machinery. For the length of the first 
launch, multiply the square root of the ship’s length by 
2.6. The boat’s beam was one-fourth of her length. The 
first and second cutters, for ships-of-the-line, and the 
second cutters, for sloops-of-war, were to be 9/10 the 
length of the launch. The third and fourth cutters, for 
ships-of-the-line, and the second cutters, for sloops-of- 
war, were to be 9/10 the length of the first cutter. Quar¬ 
ter, waist or stern boats were to be the same dimension 
as the second cutter for sloops-of-war, but to be built 
lighter. Gigs were the same length as the latter. 

Two twenty-four foot long-boats, stowed bottom up 
on skids, with a galley smoke-stack, of the Liverpool type 
or revolving top that always turned so that the smoke¬ 
opening was to leeward, and a hatch over the galley and 
forecastle, will finish off this part of the model. 
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Paint the galley smoke-stack black and all the rest 
white, although some ships had the tops of all their 
houses and hatches painted a very faint tint of yellow, 
orange or blue. The skid-beams were cut out on their 
lower edge, so they only touched the top of the house in 
the center and on each side, leaving a clear drainage be¬ 
low and room to pass lashings over the long-boats to hold 
them down on the skids (Fig. in). This is very neces¬ 
sary, for many a boat has been smashed into kindling 
wood by a sea breaking aboard, and if left unlashed might 
do no end of damage by being washed around the deck, 
like a battering ram, to smash things. 

Away aft, alongside the 
wheel-box, should be fitted 
a small eighteen inch square 
hatch, the entrance to which 
is called the “lazarette,” a 
sort of spare, gear-storage 
space which gives access to the tiller and wheel ropes of 
the ship. Sometimes there is a hatch on each side of the 
ship, but generally one is all that is provided, and that on 
the starboard side. 

Deck ladders giving easy access to the raised, poop 
deck aft and the forecastle head forward, are delicate 



things to make for a model, being only about inches 
thick on the real ship and made of hard wood and var¬ 
nished, so they cannot be made too thin for the model. 



One very good way is 
to make them of brass 
or copper and solder 
in the treads or steps. 
Another way is to lay 


the ladder out, expanded on a sheet of thin copper. Cut 


out each step with a sharp, small chisel, leaving a very 
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little spot, uncut, at the back of each step and then bend 
or fold over the two sides (Fig. 112). 

If you warm the copper a little it is less liable to break 
the tiny, uncut spot which holds the steps in position un¬ 
til you can tip them underneath with solder to hold them 
securely. Such a ladder is very strong, when done, and 
the side-pieces can be cut to the angle required. I find 
it a good plan to shape the top edge, but leave the lower 
ends of these side-pieces square; then crease the deck 
with a knife point and push these square corners down 
into the deck and your ladders are held securely in posi¬ 
tion with no other fastenings to bother with. 

Straight ladders will do, but if you want an extra fine 
finish, as most clippers were fitted off, make these lad¬ 
ders so that the side rails have a slight double-curve to 
them, as shown in sketch herewith (Fig. 
113). To ascend these steep steps, for 
they were steep, there was a small, oak 
stanchion set vertically each side of them 
F ' 8 rai?iadder Ved " 8°^ n § fr° m the deck up through a socket 
on the edge of the higher deck and ex¬ 
tending up about thirty inches above that deck. Through 
the top of these hand-rope stanchions, a pair of fancy 
cotton hand-ropes were rove with turk’s heads in their 
upper ends, pointed and worked to a grommet on their 
lower ends, which was seized fast to the lower part of the 
ladders so that a person could grasp these two ropes and 
steady himself against the heave of the ship and at the 
same time pull himself up the ladder. 

The ladders to the poop were fitted one on each side, 
well out to the side of the ship, but not so far that their 
lower ends were up on waterways. Forward there was 
one ladder to the forecastle head (some call this the top¬ 
gallant-forecastle, but at sea it is shortened to “fo’csl 
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head”) amidships, where there was room clear of the fore 
hatch, as on the “Sea Witch.” Where there was not 
room, there were ladders on each side. Under the center 
of the after-end of the forecastle head there was always a 
turned stanchion supporting the after beam of that deck. 

The older style of windlass, not going as far back as 
the real old ones used in the 17th century, where wooden 
handspikes or heavers were used to turn the horizontal 
log windlass which had holes staggered at intervals 
around it into which the heavers could be inserted and 
readily removed, was what is known as the pump-break 
windlass. Ratchets, operating on a large-diameter 
toothed or gear wheel, on each side of the windlass, were 
connected by vertical rods to levers extending athwart- 
ships, on each side of the forecastle head, that were piv¬ 
oted on the heavy sampson post, amidship, and fitted with 
wooden handles at right angles to the levers, so that about 
four men could lay hold of them on each side of the deck. 
More men used to lay hold by standing inside the handle, 
for when the anchor was apeak and it came to breaking 
it loose from the bottom into which it was well embedded, 
if the bottom happened to be a sticky kind of clay, all 
hands were sometimes insufficient to break the anchor’s 
hold and in that case sail had to be set and the ship, by 
her weight propelled by the wind, used to free the anchor. 

A far more powerful windlass was the kind that had a 
bevel gear fitted and a small gear engaged into it at the 
bottom of the vertical spindle of a capstan, up on the fore¬ 
castle head. With capstan bars a man could exercise 
more power by pushing than he could by pulling up and 
down where only his weight counted and muscles could 
not be brought into play as they could on a capstan bar. 

These single capstans were soon supplanted by what 
were called “double-acting capstans,” fitted with two 
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sets of capstan-bar holes. The lower gave simply a 
straight push on the gear below. By shipping the bars 
into the separate set of holes above these and going 
around the capstan the opposite way, a multiplicity of 
gears turned the windlass only half as fast, but they 
doubled its power and few were the times when the anchor 
failed to break out when the “double-action” was re¬ 
sorted to. 


The “Sea Witch” was fitted with a double-acting cap¬ 
stan which had the rounded head peculiar to this type 
_ and not the square run where 

y » the bars were shipped in, 

jfl\ II which was popular on older 
types of ships, particularly 

—«(/"•■: ^ rT~ men _of_ war< 

Fig. 114. Types of capstans , 

Racks to hold the capstan 
bars were fitted so that the bars lay horizontally, inside 
the rail around the forecastle head, two-deep, just for¬ 
ward of the cat-heads. The rest stood up vertically in 

_ m racks fitted on the after-side of the 

' "d n ° foremast or against the forward 

side of the house, between the pin 

Fig. 115. Capstan bar rack .. rp . 

rails or fife rails as they are van- 
ously termed. Capstan bars were always kept scraped 
bright and varnished or oiled. By “bright,” a word we 
have often used, is meant being scraped down to bare 
wood. “Bright decks” mean unpainted, bare boards; 
and “bright spars” means the same, unpainted, showing 
the natural color of the wood. 


Sticking out beyond the bluff of the bows, on either 
side, is a timber a foot square, called the “cat-heads.” 
The function of these is to form a derrick by which the 
anchors may be hoisted up clear of the water. In their 
outboard ends, three vertical slots are cut and sheaves 
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are inserted, just as if it were a triple-block, over which a 
stout rope, called the “cat-fall,” is rove through a treble¬ 
block below, which has a large, very strong hook on its 
lower end, which hooks into the ring of the anchor when 
it is about to be hoisted up. The inboard end of this 
“cat-fall,” or tackle, which is all it is, leaving off the nau¬ 
tical phraseology, is taken around the capstan and so the 
anchor is hoisted. 

The inboard end of the “cat-head” is butted against a 
vertical post of the same size. This seemingly excess- 
strength is needed, for when a ship goes to sea her anchors 
are hoisted up and the flukes or hook-like ends are swung 
inboard and lashed with small chains to these timbers; 
and as these anchors weigh three or four tons each, the 
necessity for excessive strength about everything per¬ 
taining to the ground tackle, as the anchors and cables 
are termed, can be appreciated. 

In order to raise the anchors up on the bows of the 
ship, after they have been “catted,” or hoisted up as far 
as the blocks under the “cat-head” will permit, a heavy 
piece of cable is passed around the topmast-head and 
stopped fast with old canvas, laid and wrapped under it 
to prevent chafing the other rigging. This hangs down 
about even with the foremast-head where a large, three- 
sheave block is hooked in with a double-block well below 
it, forming a tackle, the running-end coming down 
through a snatch-block hooked into an eyebolt or ring¬ 
bolt in the deck, just aft of the “cat-head,” and from there 
it goes to the capstan. This double-block hooks into a 
chain, the lower end of which has a large iron hook that 
is lowered down and swung until the hook catches around 
the fluke of the anchor. It is fishing with a pretty good- 
sized hook. When securely hooked, this chain is hooked, 
as before stated, to the double-block and the crew wind 
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the fall around the capstan and so lift the anchor up onto 
the bows. 

As the strain of this tackle is inboard, the anchor, 
when it reaches the rail, scrapes the side of the ship about 
its own length aft of the “cat-head,” and just at that place 
the side of the ship is protected by being padded out flush 
with the rails and sheathed with iron. 

A cup-like casting is fitted right on top of this so that 
the fluke of the anchor can be hooked into it and the 
anchor left there temporarily in case there is likelihood 
that it might be needed again soon. Small chain lashings 
are usually passed around it here and made fast to a 
ring-bolt in the deck. 

If being stowed for a long voyage, the flukes are raised 
with the fish-tackle, clear above the rail, another tackle 
being hooked on so that it can pull forward, as the anchor 
will have a strong inclination to swing aft and inboard. 
The anchor is then lowered to the deck and with capstan 
bars, as heavers, it is shoved up close to and lashed 
around the post at the heel of the “cat-head.” 

All this fish-tackle fall is taken down and stowed away 
when the ship’s anchors are stowed; but ships in port 
generally have it in place which probably accounts for its 
being shown on so many models. But it is an ungainly 
affair and spoils the clean, ship-shape appearance of a 
ship model. 

When the anchors are stowed on the bows, with their 
great, wooden stocks standing up vertical and lashed fast 
aft of the “cat-heads,” the cables are unshackled, pulled 
inboard through the hawse pipes and the latter are 
stopped with a plug, pulled in tight and held fast by a 
lashing inside under the forecastle head. 

On top of the “cat-head,” between the rail and the post 
inboard, put in four small eyes made of bent bank pins, 
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and into the deck, just forward of the “cat-head,” four 
more. The various jib sheets make fast to the latter eyes 
and the hauling ends reeve through those on top of the 
“cat-heads,” which are lignum-vitse bulls-eyes in the real 
ship, stapled down to the “cat-head,” and lead aft to be¬ 
laying pins on the edge of the forecastle head deck. 



Heel-Tapper Fishing Schooner 




CHAPTER VIII 
The Anchors 

B EFORE we finish off our model with chain-plates, 
channels and a monkey rail around the poop aft, 
let us consider the question of anchors. 

In the 17th century, when hemp cables were generally 
in use, the rule for proportioning the size of these cables 
was to make their circumference one-half inch for every 
foot of beam the ship was wide; and the weight of one 
hundred and twenty fathoms of cable was found to be 
one-fifth the square of their circumference. A twenty- 
four inch cable therefore was found, by multiplying 
twenty-four by twenty-four and dividing the product by 
five, to weigh 115 1/5 pounds per fathom and one hun¬ 
dred and twenty fathoms therefore would weigh 13,824 
pounds. This was the master cable or the heaviest one 
in the ship and according to the rule then in vogue, the 
anchor should weigh one-half the weight of its cable, 
which would be 6,912 pounds for the heaviest anchor for 
a ship forty-eight feet in beam, or that of a first-rate, as 
ships were then classed. The large ships carried eight 
anchors and the small, five or six. 

The shape of anchors has often been changed and many 
different kinds have been patented, but the old anchors 
in use in the days of which we are speaking of were all 
made to a certain rule. The two arms with their flukes 
or palms, formed the arc of a circle whose center was 
of the shank from the end the flukes were fastened to; 
and each arm was of the shank in length. The flukes 
or palms were just half the length of the arms, and their 
breadth across the widest part was two-fifths of the 
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length of the arms. In thickness, the shank, at the throat 
or juncture with the arms, was in circumference 1/5 its 
length and at the small end 2/3 of that at the throat end. 

The small end of the arms of 
the flukes was 24 of the cir¬ 
cumference of the shank at the 
throat. 

To find the weight of an an¬ 
chor in pounds, divide the cube 
of the length of the stock in 
inches by 1160. By applying 
this rule to our model, an anchor i ]/ 2 inches long, equal 
to twelve feet, would give an anchor of 2,574 pounds, 
which is just about the weight of an anchor for such a 
ship and by this rule the other dimensions of the anchor 
can be ascertained. 

The anchor-stock looks like a huge balk of wood, on 
a real anchor, yet, like masts, they are not all in one piece. 
Anchor-stocks are made in two halves, mortises cut in 
each and clamped fast about the stock, which has a slight 
shoulder at this point. Four square bands of flat iron 
were driven on, like hoops on a barrel, as the stock tapers, 
until they clamped the wood solid against the shank. 
They should not come together, wood and wood, but al¬ 
ways have a slight opening to permit squeezing up as the 
stock shrinks. The stock is about 2 j 4 times the size of 
the shank, in the middle, and its length is equal to that of 
the shank. The top edge is left straight across, but the 
bottom and sides taper so that the ends are one-half the 
size the stock is in the middle. The hoops or bands are 
driven on, two near the middle and one near each end of 
the stock. 

Hemp cables had been superseded by chain about 1813, 
or long before the “Sea Witch” was built. A chain suit- 
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able for her weight of anchors would, on the real ship, be 
made of iron 1 inches in diameter, so get small lavelier 
chain, as in the case of the rudder chains. Don’t use too 
heavy a chain. It should really be a stud-link chain (Fig. 
^ H7)» one with a brace or stud to keep the link 

from flattening down when a heavy strain is 
Studding put upon it; but this you will have to forego, 
chain un i ess the model is built on a scale larger than 
Yi inch. The chain cable should shackle to the ring of 
the anchor and its end be fastened into the hawse-hole in 
the ship’s bow just below the main deck and about }i -of 
y : an inch out from the middle of the ship 

on each side. Paint the inside of the 
Fig.n8. Shackle h awse _h 0 i e vermillion. Bore this hole 
in only about a quarter of an inch or even less. Bend the 
end of a bank pin into an eye hooked into the anchor 
chain end and stick the pin up into this hole until it is 
out of sight. Don’t let the chain loop down too loosely. 
Have it fairly snug, but not drawn tightly, either, up to 
the “cat-head” and the anchor. 

To make an anchor seems difficult, but after one or 
two have been turned out you will find it an easy job. 
To make an anchor for the “Sea Witch” you will need one 
piece of Y% inch square brass or copper, for the stock (I 
use a copper wire nail and file it square), 1inches long, 
and another piece for the arms, 15/16 inches long and of 
the same size. File the shank-piece so it tapers slightly, 
only about 1/32 of an inch, being reduced at the ring end. 
Bend the arm piece so that it makes a right-angle bend. 
Then file the heavy end of the shank down to about 1/32 
of an inch in diameter for a distance of % of an inch. 
Drill a hole through the arm, right at the bend, and put 
the shank end through this hole and rivet it there (Fig. 
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^35. 119). You can solder it of course, without 

all this trouble, but in heating the arras, to 
solder on the flukes, the shank is apt to drop 
off. I have tried that; also beveling one 
I down on to the other; but find the method 

Fig. 119 described far safer and quicker in the long 
run. The flukes can be cut out of any thin 
" brass or copper. I found some large, pa¬ 
per fasteners (Fig. 120) came in just right 
Flg fastener* 1 ** ^ or t ^ s anc ^ they were of thin brass which 
was easily cut off to shape desired. 

The soldering outfit necessary for this light work is 
simplicity itself. An empty, drawing-ink bottle, only 
about i l / 2 inches in diameter and an inch or so high, with 
a piece of brass tubing set through the cork so that it 
stands up about an inch, makes a splendid lamp with a 
round-corded wick fitted through the tube down into the 
wood alcohol with which the bottle is then filled (Fig. 

121). For a soldering iron, take a piece 
a bout yi inch copper wire, four inches 
^ long, and stick one end into a piece of 
pine shaped into a round handle. File 
the end of the wire tapered to a point and 
Fi f I2I id ^ ainp aS SOOn aS y° U a sma ^ box of solder- 

enng p aste or g et j ia jf a CU p f u jj Q £ solder¬ 

ing fluid from a plumber and buy from him a stick of 
half-and-half solder, you are fitted out to do all the 
soldering you will need on a model ship. 

The anchor is the heaviest piece of metal you have to 
solder. To handle the parts you will need a pointed pair 
m _ _ _ of pliers and a pair of tweez¬ 

ers. Heat the ends of the 
Fig. 122. Soidermg iron arms of the anchor and touch 
the top edge, where you want the flukes to stick, with the 
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soldering paste or fluid. Treat the flukes the same. This 
cleans the metal of all grease and dirt and makes the 
solder stick. 

I have not had much success with this so-called string 
solder. It acts too much like lead and rolls up into balls 
and can’t be persuaded to stick. But if you take half- 
and-half stick solder and melt it in a pan, over the stove, 
and then take it out on the sidewalk and pour a long, 
thin trail of it on the stones, you can use these thin strips 
to better advantage. It will melt quicker in the small 
flame you use. Save every little bubble of it for you only 
use an infinitesimal amount at any one time. 

Heat the flukes of the anchor and touch a drop of 
solder on each. Then turn this over against the arm of 
your anchor and holding it in place with a pair of pincers 
put it into the flame a few seconds and it will be stuck 
fast. You must hold it securely for several seconds after 
you remove it from the flame to give the solder time to 
cool off and harden. If you don’t do so it will slip out of 
position while the solder is yet soft. If you use too much 
solder you will stick your pliers fast with the squeezed- 
out, surplus solder. Use only a very little. That is all 
that is needed. 

Where you rivet the shank into the arms of the anchor, 
you should put solder over it all. Here is where your 
small soldering iron comes in. Holding all in the flame, 
rub the lumps of solder out and spread it with the solder¬ 
ing iron, as needed, to fillet out the joints. Don’t try to 
finish it off perfectly, the principal thing is to get enough 
solder on to fill all holes. With your small, rat-tail files 
and flat files you can soon shape all the lumps down to a 
perfect looking anchor. When the arms are securely 
soldered into place and both flukes set on true, take a flat 
file and shape down the back of the arms over the flukes 
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to a point at the nib, or bill, as 
the point of the fluke is called 
(Fig. 123). 

Then bore a 1/32 of an inch 
hole through the end of the 
shank, at right angles to the 
arms, and bend a piece of small 
wire through this hole into a ring 5/16 inches in diameter, 
and put a touch of solder over the joint so that the an¬ 
chor chain will not keep slipping out once it is shackled 
into it. 

The anchor stock should be the 
same length as the shank — 1 y 2 
inches long, 3/16 inches square 
for about a quarter of an inch in 
the middle and tapered on the 
bottom and sides to a scant % of 
an inch square on the ends (Fig. 124). 

This, on such a small model, can be made of one piece 
with a hole bored for the shank and the stock pushed 
down a snug fit just below the ring. The bands can be 
painted on or made of very thin, shim brass soldered and 
driven on snug. Give the stock a coat of raw umber and 
the anchor itself paint a dull black. Don’t use glossy, 
shiny paints on a model. It makes them look like toys. 


m 


Fig. 124. Anchor stock 



CHAPTER IX 

Bitt-heads, Channels, Deadeyes, etc. 

T HE anchors provide for holding the ship to the 
ground in shallow water, but what are we going 
to tie her up by when she goes in alongside of a 
dock? She needs bow-lines, stern-lines and breast-lines. 
For these, regular mooring posts, called bitt-heads, are 
fitted on deck with holes through the bulwarks on the 
main deck and iron chocks fitted on top of the rail on the 
forecastle head and poop deck. 

Use an l /% inch square strip of hard wood — ash, maple 
or oak. Allow the bitt-heads to stand 3/16 of an inch 
above the deck with their lower ends peg-shaped and 
driven with glue into holes bored into the deck 5/16 of 
an inch between centers. Chamfer the 
corners of these bitts (Fig. 125), taking 
more off near the deck than at the top 
where very little is rounded because moor¬ 
ing lines seldom reeve around the bitts that 
high and the slight downward bevel helps 
to keep a line from riding up and off over 
the top of the bitt, as the line is being slacked off. A slight 
surge on the line or slacking of it, will cause the rope to 
drop down to where the bitts are smaller and well-round¬ 
ed. Put one pair of bitts on each side on the poop about 
of an inch from the stern and of an inch in from the 
side of the ship. Forward, on the main deck, abreast the 
fore hatchway, fit another pair about of an inch inside 
of the waterways. About an inch forward of these bitts 
bore a hole through the solid piece of the forecastle head 
that forms the rail there, for the mooring line to lead out 


n n 
J_n 

Fig. 125. Bitt- 
heads of wood 
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through. About a 1/16 inch hole is big enough, about 
half way up between the deck and the main rail. 

Just forward of the main hatch, on each side, block in 
solid the space between two stanchions or timber-heads 
and fit in a cavil, a horizontal piece of wood a scant % 
of an inch wide by 1/16 of an inch thick and long enough 
to stick forward and aft past the timber-heads l /& of an 
inch (Fig. 126), so that a mooring line can be twisted 
around these ends, which 
should be chamfered on the 
edges so as not to cut the rope 
so belayed. 

To hold the mooring lines 
at bow and stern, iron chocks are fitted; two forward on 
each side of the rail, on the forecastle head, and two aft 
on the quarter, one leading aft and one out over the side 
rail. To prevent fouling the jib sheets forward, the 
chocks there are generally let flush into the rail (Fig. 
127) and when at sea, small blocks of wood are fitted to 
fill the throat of these chocks 
full so that no ropes can drop 
into them and catch, thereby 
Fig. 127. Rail chocks causing trouble in working 

the ship’s head-sails. 

Into each side of the ship, ^ of an inch forward of the 
stern and just below the rail, bore a hole and drive in with 
glue a scant inch square piece of hard wood so that it 
sticks out 7/16 of an inch, for the main brace bumpkin. 
Bore a hole both vertically and horizontally near the 
outer end and bend an eye on each end of each of these 
wires (Fig. 128). To the after one and the lower one fit 
very small chain (22 links to the inch, as on the rudder) 
and fasten one aft at the transom and the other directly 
below the bumpkin into the main deck waterways. These 
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act as braces to counteract the pull put upon the end of 
the bumpkin by the main brace, the pennant of which is 
hooked into the forward eye, and also the pull up caused 
by the spanker vang which hooks into the upper one. 
Put a second eye, a little inside the first, on the forward 
side of the bumpkin for the standing end of the main- 
topsail brace. 

To hold all the ropes that support the masts so that 
they will be free and out from the rail of the ship, there 
are wide, shelf-like boards fitted against the side of the 
ship, opposite each mast, that are called channels. These 
for our ship are 2inches long, J4 of an inch 
wide and % of an inch thick against the side 
of the ship, tapered to 1/16 of an inch in 
thickness on the outer edge with the fore and 
after ends slightly rounded on the outer cor¬ 
ners and made of some such wood as ma- Fig. 128. 
hogany that will hold fastenings well and yet Bum P kms 
not be liable to break, as would a softer wood, such as 
pine. 

The strain on the channels is so great that they would 
crush in the light top-rail high above the deck which sup¬ 
ports it. The stout timber-heads, that carry up to the 
main rail below it, will carry this strain and that is where 
the channels are fitted on most ships that have high rails 
or, as sailors say, are deep waisted. 

When the clippers began to be built larger, about 1840- 
1850, and their length grew up to and beyond two hun¬ 
dred feet, their tonnage and weight increased so that it 
was found necessary to use double channels. The upper 
one as before, but below it, down against the waterways 
or timbers of the ship, just below the waterways, another 
channel was fitted to bring the heavy, crushing strain of 
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the chain-plates against something more substantial than 
the bulwark timbers. 

These channels have to be well fastened to hold them 
while all the chain-plates, that take the deadeyes of the 
rigging in their upper ends, are being put into place. 
When they are on and secured they hold the channels 
firmly. 

If you have made your model with thin, built-up bul¬ 
warks, then fasten the channels just below the main rail 
on the outside of the bulwarks, their forward ends even 
across the ship with the forward side of their respective 
masts, using glue and a shortened and pointed bank pin, 
putting it from inside through the bulwarks into the 
channel. 

The after or mizzen channels are only 2^4 inches long, 
but otherwise the same as the fore and main channels. 

The “Sea Witch” had six shrouds on her fore and main 
lower masts and four shrouds on the mizzen. So that 
gives us the number of deadeyes needed. Then there are 
two topmast-back-stays, the shrouds for that mast and 
those above it being close in from the tops and cross- 
trees up on which the ladders are made, so the men can 
climb aloft; one topgallant back-stay; and one each to 
the royal and skysail masts. The last two have no dead- 
eyes, but set up to bullseyes on top of the rail, so we have 
to provide deadeyes for six lower shrouds, two topmast 
and one topgallant back-stay, on each side of the fore 
and main masts. The mizzenmast has deadeyes for only 
four lower shrouds, one topmast and one topgallant back¬ 
stay on each side. 

Model builders will find that data on this particular 
part of a ship is very difficult to find and nearly all of 
what is recorded is for men-of-war and not for merchant 
ships. For that reason a recent publication: “The Art 
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of Rigging,” by Capt. George Biddlecombe, while it looks 
very much the same as some other books that have been 
published, will be found most valuable. It gives for 
merchant ships what other available books do not give. 
For instance, by this book, a ship rigged with hemp, as 
all were before the advent of the patent wire rope, which 
came into use in the middle of the eighteenth century, of 
the tonnage of the “Sea Witch,” required seven shrouds, 
per side, on her main mast. But the “Sea Witch” was a 
much easier ship on her rigging, due to the easy, fine lines 
of her hull, than the type of ship these rules were cal¬ 
culated for, and in her case six was permissible. 

These deadeyes were fourteen inches in diameter, her 
shrouds being three inches in diameter and the lanyards 
which laced the upper and lower deadeyes together were 
V/z inches in diameter. The book, of course, gives all 
ropes’ sizes by their circumferences, as was the custom 
then, but as the diameter is 1/3 the circumference a 
slight mental calculation only is needed to transpose this 
to the diameter size. 

Space the lower deadeyes 5/16 of an inch apart, the 
first one forward being back about of an inch from the 
end, and drill holes for the chain-plates to go through 
about 1/16 of an inch in from the edge. 

A much easier way is to make the channels 1/16 of an 
inch narrower and just file notches for the chain-plates 
to set in, putting on a 1/16 inch strip outside, after all 
are in place. By this method the copper wire which is 
twisted around the deadeye can be cut to length, a small 
eye turned in its lower end and you can then try it in 
place and see if it is just the right length, while the other 
way you have to reeve the wire through the hole in the 
channel and then bend in the lower eye working your 
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pliers close up against the hull, which is not nearly so 
convenient. 

A fourteen inch deadeye, on the scale of our model, *4 
inch to the foot, would be about 5/3 2 of an inch in diam¬ 
eter. 

If you have a small, accurate lathe you can soon turn 
these out of a small, square stick of boxwood. Buy an 
old two-foot rule and you will have enough boxwood to 
make all your deadeyes and blocks, too, for the “Sea 
Witch.” 


Turn them out so that they are a good 1/16 of an inch 
thick with a score around the edge to take the wire of the 
chain-plate, a scant 1/32 of an inch in diameter (Figs. 
129 and 134). After making one or two you will learn 
iff) k° w to ro ^ over so as 1:0 ma ke the 

jJ yjJ (9 0/ faces of the deadeye slightly rounded 
and to round off the edges. To strap the 
Fig. 129. Deadeyes deadeyes take a piece of copper, or silver 
✓’■'■'v wire, and bend it around in the score, keeping 
( o 1 the odd eye down and twist the end of the wire a 
turn or two around the standing part or long 
Fig. 130 end (Fig. 130). 

As the twisted part is hidden in the channel 
through which it goes, see that it goes down snug against 
it by boring a hole large enough to take the twisted por¬ 
tion. This way is good enough on small models. If the 
model were larger it would look better to make the strap¬ 
ping of the deadeye one piece and hook the chain-plate 
into it. 


As its name signifies these chain-plates were at first 
made of chain. This, in later years, was made of two, 
long links, the upper one through the deadeye strap and 
the lower one ending in an eye for the bolt that held it to 
the ship’s side, the bolts always going through the heavy 
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strakes of the wales (Fig. 131). 

In the latter days of sailing 
ships, and generally in small ves¬ 
sels that had no channels, but 
where the chain-plates were in 
the form of flat straps of metal 
bolted up the side of the ship, this 
strap ended in an eye extending 
up through the channel or rail, 
and the strap around the deadeye was either a flat band 
(Fig. 132) with an eye at each end through which short 
bolts were put, hinging it to the eye of the chain-plate; or 
it was round iron doubled, set in a double score around 
the deadeye and forming a loop on each side for the con¬ 
necting bolt to go through (Fig. 133). 




Fig. 132. Flat strapping Fig. 133. Round strapping 


If you have no lathe or access to one, deadeyes can be 
turned out quite easily from celluloid knitting needles 
that you can generally buy in the 5 and 10 cent stores. 
Buy them the diameter you want the deadeyes to be. 
You will need smaller sizes also, for the topgallant back¬ 
stays and for the topmast shrouds when you come to rig 
the model. 

To work out the deadeyes you will need your pin-vise 
with a No. 65 drill and your thin, knife-edge file, a piece 
of fine No. o or No. 00 sandpaper, and a knife. 

Cut off the pointed end of the knitting needle and bore 
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the three eyes for the deadeye. Then file a score around 
the needle as close to the edge as you can, a score deep 
enough to take the wire that is to make the chain-plate. 
Then file another score beyond that one and with your 
knife cut off the deadeye (Fig. 134). 




The holes for the lanyards should be care¬ 
fully bored so that the lanyards will lay, even¬ 
ly spaced. Be careful to get the two lower 
ones on a line across the middle of the dead- 
eye and the upper one above so the three holes 
* 18 ' 134 form a triangle. As all the strain is on upper 
deadeyes under these holes, there should be 

© more wood left under them than above them 
and not have the two lower holes away down 
RIGHT near the bottom of the deadeye (Fig. 135). 
C q °q) Round off a slight score on the under edge of 
wrong eac ^ lan y ard so that the sharp corner will 
Fig 135 k e ta k en and not be left to cut through the 
lanyard (Fig. 129). 

Now bend a piece of copper wire (about 1/32 of an 
inch in diameter) around the deadeye in the score cut 
there and twist the wire snugly together, cutting off all 
surplus end. With the deadeye just flush on its under 
side with the top of the channel (and be sure they stay 
down snug), measure your wire down to a good eighth 
of an inch below the level of the deck and turn in an eye 
or loop just big enough to let a bank pin go through it. 
Nail this fast to the hull with the bank pin, leaving the 
head rounded as it is. 

Be careful to get each chain-plate exactly in line with 
the angle of the shroud it connects with, keeping the line 
of pins that fasten them to a hull a fair one (Fig. 136). 
Don’t get one up higher than the adjoining one, nor let 
the deadeyes stick up above the channel too far (Fig. 




Bitt-heads, Channels, Deadeyes, etc. 99 

138). Another important point 
to look out for is to see that all 
the deadeyes stand so that the 
two holes are at right angles to 
the line of the shroud. Some¬ 
times the deadeyes get slightly 
turned or canted in the wire loop 
holding them, so that two holes 
are about in line with the 
Fig. 136. Deadeyes and shrouds shroud, which Spoils the even 
lay of the lanyards, and be sure 
and have the odd hole up in the upper deadeyes and down 
in the lower deadeyes on a gang of rigging (Figs. 136 and 
137). The center lanyard should show up the longest of 
the three and not as the shortest. 




To make your model look I 1 I 1 l l 
more shippy put a backing ^Figl^s 

link below each chain-plate as 

follows: Flatten down the eye in the lower end of your 
chain-plate and then make a short piece of wire into a 
link with an eye in each end only Y% of an inch between 
the eyes. Flatten the upper one that is to go over the 
lower eye of the chain-plate and kink it so that the lower 
eye will come into line with the chain-plate (Fig. 139). 
This gives more than one bolt for the pull on the shrouds 
to have to shear before things give way. It’s a tedious bit 
of work, but helps the appearance of the model far more 
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than you would imagine a little thing 
like that could do. 

We have now come to what is the 
most delicate piece of work about the 
whole model, so far, and that is the 
. ... monkey-rail around the poop deck. 

Ihis is an open, hand-rail, open be¬ 
cause it is not boarded up beneath but merely supported 
on turned stanchions 3/16 of an inch in height (Fig. 
140), about every % of an inch apart or 6 feet apart on 
the real ship. 

With a small lathe these stanchions can be turned up 
out of metal or wood. Metal is preferable, as the putting 
of pins down through such small stanchions is imprac¬ 
tical and to leave a tiny peg-end at top and bottom of 
each stanchion, to drive into holes bored into the small 
top-rail and monkey-rail, is most exasperating work be¬ 
cause it is so tiny and apt to break just at the wrong time. 
With metal these peg-ends will have some strength. I 
persisted in my “Sea Witch” model, however, and found 
when it was all on and the glue had set that it had a sur¬ 
prising amount of rigidity. 

Across the stern, bore down on the same slant as the 
transom for a central stanchion, with two on each side of 
it into the deck waterways, the outer one up in the cor¬ 
ner where the side and transom meet. 

Use squared stanchions for these after ones 

S and pull the crown of the rail down at each end 
with a bank pin driven, not through the outer 
^ stanchions, but down alongside of them as that 
® is the way these rails are secured on the real ship. 
What makes this rail particularly difficult is 
that it has to slant inboard quite a little. The 
stanchions have to be cut on a bevel (Fig. 141) to suit 


Fig. 140 
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this and the little peg-end makes this delicate work in 
fitting. The monkey-rail should be made of 
hard wood. It is only a toothpick in size, any¬ 
way, and where you have to drill holes for the 
peg-ends of the stanchions to fit into it there is 
great liability of its being broken. It is only 
1/16 of an inch wide by a stout 1/32 of an inch 
thick. Two pieces each seven inches long will make the 
two rails. The piece across the stern had better be cut 
to shape and in width left a stout 1/16 of an inch. Halve 
the two rails together at the corners and glue them; hold¬ 
ing them with one of those wooden, spring “clothes pins” 
(Fig. 142) that by sharpening the ends down a little very 




often come in handy in model work. They come made 
with a slight forked end, but this you can cut down to a 
pointed end (Fig. 143). 




PLAN OF THE MASTS OF THE “SEA WITCH 









CHAPTER X 
The Spars 

T HE picture of a model of the “Sea Witch,” the 
frontispiece of this volume, with the sail plan as 
a guide, will show clearly how the ship is to be 
rigged; but the plans of the masts with their dimensions 
figured in inches, to match the l /% inch scale on which the 
hull is made, will facilitate the work for those not used 
to working from plans. 

These are given for the reason that nine out of ten 
model makers get their ship spars far too heavy and this 
fault would be particularly noticeable on a clipper model 
whose upper spars should look like toothpicks and their 
ropes aloft like cobwebs. The taper from the stout, heav¬ 
ily rigged lower masts to the tiny skysail yards must be 
preserved if you want her to look like a clipper. 

Make all her spars out of clear, straight-grained white 
pine, sandpapered and finished with orange shellac. 
First cut the stick the length the spar requires. With 
a small plane square it up accurately and then give it the 
required taper, still keeping it square. After it is so 
shaped and found to be accurate, plane off the comers, 
making it eight-sided, finally working it round with a very 
light shaving off of each edge and finish it round with 
sandpaper. 

Spin it by rubbing one end between your knee and the 
palm of your hand holding the other end of the spar on 
sandpaper and you can soon true it up round. 

The lower masts have a very slight taper, the mast¬ 
heads being squared. Because the parrel strap which 
holds the topsail yard to the topmast slides up and down 
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as the yard is hoisted and lowered, the topmast generally 
had so little taper that to all intents and purposes it was 
a parallel stick and it should be made to carry out this 
effect. 

The top-gallant royal and skysail masts are all in one 
stick, but should have just the slightest bit of a shoulder 
at each place where the various gangs of shrouds and 
stays make fast, to keep them from sliding down the spar 
and so causing the rigging to slacken. 

The yards for this ship are to be made according to the 
following measurements: 

Fore yard. 8 34 inches total length; arms 34 inch each 

Fore topsail yard. 6*4 “ “ “ “ 34 “ “ 

Fore top-gallant yard... 434 “ “ “ “ ^ “ “ 

Fore royal yard . 334 “ “ “ “ 34 “ “ 

Fore skysail yard. 2 J / 2 “ “ “ “ ^ “ “ 

Fore yard studding sail booms.. 434 inches long, one on each side 

Fore topsail _ 334 “ “ “ “ “ “ 

Fore top-gallant. 2y 2 “ “ “ “ “ “ 

Fore royal___ “ “ “ “ “ “ 

Main yard. 934 inches total length; arms jHs inch each 

Main topsail yard. 734 “ “ “ “ 34 “ “ 

Main top-gallant yard 5$4 “ “ “ “ 34 “ “ 

Main royal yard . 434 “ “ “ “ 34 “ “ 

Main skysail yard . 3 “ “ “ “ ^ “ “ 

Main yard studding sail booms. 434 inches long, one on each side 

Main topsail ..... 334 “ “ “ “ “ “ 

Main top-gallant __ 3 “ “ “ “ “ “ 

Main royal _____ 2 “ “ “ “ “ “ 

Cross jack yard. 734 inches total length; arms 34 inch each 

Mizzen topsail yard_ S 34 “ “ “ “ H “ “ 

Mizzen top-gallant yard 4 “ “ “ “ “ “ 

Mizzen royal yard- 334 “ “ “ “ 34 “ “ 

Mizzen skysail yard_ 234 “ “ “ “ t’g' “ “ 

Spanker boom. 6 inches long 

Spanker gaff.. 4^ “ “ 
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Having the lengths of the yards the utmost importance 
should be attached to determining the proper diameters 
for the yards and then being careful to make them con¬ 
form to those dimensions. 

Long experience in making sailing ship spars taught 
the old shipbuilders what sizes were safe and these have 
been laid down in often reprinted rules. 

Main and fore yards, at the slings or middle, should be 
seven-tenths of an inch in diameter to every three feet of 
their length. 

Topsail yards, five-sevenths of an inch in diameter to 
every three feet of length. 

Top-gallant yards, six-tenths of an inch in diameter 
to every three feet of length. 

Royal yards, one-half the diameter of the topsail yards. 

Skysail yards, two-thirds the diameter of the royal 
yards. 

Studding sail yards, one inch in diameter for every 
five feet of length. 

Studding sail booms, one inch in diameter for every 
five feet of length. 

Jib boom, seven-eighths of an inch in diameter for 
every three feet of length. 

Make your yards so that the diameter at the ends is 
one-half of what it is at the middle, but do not make the 
taper of the yards begin at the middle, for about one- 
third out from the middle, on each side of the yard, should 
show only a slight trace of diminishing and then the taper 
increases to the ends. If you divide the yard on each 
side into quarters, the old ship or spar makers’ rule says 
that the yard at the first quarter division on each side of 
the mast or middle of the yard should be 30/31 of what 
it is at the middle. 

At the second quarter division, or half way out on the 
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yard on each side, it should be % of what it is at the mid¬ 
dle. At the third quarter division, 7/10; and at the end, 
3/7 of its diameter at the middle. 

Use these rules in proportioning your yards. To give 
them here in figures would require a micrometer to get 
the minute graduations. Once learn the rule, and care¬ 
fully following it, make one spar and you will catch on to 
the proper taper for a yard and your model will look much 
better for the time and study you have put into these de¬ 
tails. 



River Schooner 




CHAPTER XI 
Tools for Model Making 


T HE old sailor, far out at sea on a ship, with only 
a jackknife to work with and maybe a needle 
or two out of which to improvise drills, worked 
under disadvantages in making his ship model. With us 
there are a number of tools that greatly facilitate model 
building and we will consider them in rotation, in about 
the way they will be required. 

The panel or back saw (Fig. 

'pr ; ■ I 44 ) w ill, m0St cases > su f“ 

11 —it--- fice for the cutting of the 

Fig. 144. Panel saw block when starting to shape 

the hull out of a block of 
wood; although, if the model is going to be a very large 
one, an ordinary cross-cut saw, without the back, which 
limits the depth of cut the saw can make to about four 
inches, is preferable for sawing the block to approximate 
shape. 

An iron block plane (Fig. 145), a 
N °‘ 2 smoothing plane, is often needed in 
SjLS W1J smoothing boards for making a perfect 
Z . ' y joint between them. 

Fig. 14s. Block plane J , ., /T7 . . . 

A drawkmfe (Fig. 146) is very val¬ 
uable in commencing to shape 
ft " up the block at the start, to 

(3 * * V rou 8 b out the bottom and sides, 

Fig 146 Drawknife though this can be dispensed 
with and the same work done at 
the expense of a little more labor with a chisel and a plane. 
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[j - At least one good-sized 

::r:........ chisel (Buck’s bevelled-edge. 

Fig. H7- Chisel socket chisel) is essential 

(Fig. 147). You can get a much better control over a 
large chisel in cutting out the hull. It is more desirable 
than a smaller one. The size and weight of the chisel 
give accuracy not found in a small, light one. 
t '~T'~— For the same reason as in 

the case of the chisel, the con- 
Fig. 148. Gouge trol, lessened liability to slip 

and cut yourself, makes a good-sized gouge (Fig. 148) 
an indispensable tool when you come to hollow out the 
inside of the model. 

The hammer question is 
.^> much the same as choosing a 
fountain pen. Get one that 
Fig. 149. Hammer hangs comfortably in your 

hand. A small hammer, such as is here illustrated (Fig. 
149), is about the size needed for most of the work done 
on models. Once in a great while, in starting to put the 
block together, an ordinary sized, large hammer, such as 
nearly every family is provided with, may be needed. 

A small, iron block plane (Fig. 150) about 
1% inches wide, of this type will be found 
Fig. 150 invaluable all through the process of model 

Block plane . . , ° ,. , , 

making and you can generally buy them in a 
five and ten cent store, as good as is needed. The only 
thing required with any plane and with any other tool, 
too, for that matter, is to keep the blade sharp. 

This plane (Fig. 151), only about 
Yi inch wide, with a gouge-shaped 
~*' blade, is sold by musical instru- 

Fig. 151. Gouge-shaped plane ment makers The handle fitg in _ 

to the hollow of your hand and you hold the little metal 
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plane between thumb and fore finger and for moulding 
the after part of your ship model it is a very valuable tool 
to have. You can get into places where no other tool 
seems to fit. 

Two small chisels (Fig. 

.. 152), one }& of an inch wide 

,*7— ■ 5^ N °' 9 * at the cutting edge and one 

Fig. i52. Chisels 3 /i 6 or K of an inch, are 

handy in many ways. 

This little bent chisel (Fig. 153) is one of a set of six 
wood carving tools sold by the Millers Falls Company 
and is about the most valuable chisel of all for model 
work. With it you can cut into places where no straight 

chisel will work. Of the rest ___-^ 

of the set, the ordinary n°10 

straight chisel and small |J \) [/ |_J [] HI 
gouge are also very useful; _ _ _ —- ^ ^ 

but the V-shaped gouge and Fig - IS3 ‘ Bentchisel 
the others are seldom needed. You have to take the 
whole set in purchasing. 

As you advance in model making you will find it con¬ 
venient to get small pieces of steel wire and grind the 
^ t4Vj Ne (( ends down to make small 

, 3 - C ...J chisels to suit the work in 

^ hand. Sometimes it is neces¬ 

sary to bend this wire into a 
hook shape (Fig. 154), so that it is like a surgeon’s lance, 
and make a small wooden handle to stick the shank end 


into, in order to reach up in under places and make cut¬ 
tings. 

This is a regular stock panel saw (Fig. 155) made for 
fine cutting by Henry Disston & Sons, of Philadelphia, 
and it is the most useful saw in model making. But there 
are times, when making small hatch coaming-bitts, etc., 
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for the deck furnishings on the model, where this saw, 
with its 32 teeth to the inch, 
would butcher the work irre¬ 
parably and so in order to get 
a saw fine enough to do the 
work you will have to make a 
holder just like a panel or back saw, by taking a piece of 
thin brass and bending it over to form a slot in which to 
hold the saw blade and then drive the end into a small 




wooden handle. The blades 
for this saw (Fig. 156) are 
made from a hack saw blade 


that has about 64 teeth to the 


inch and has teeth on both 
edges; and when one edge 


becomes worn out you can remove the blade from the 


back and reverse it. A saw of this kind will cut quick 
and clean and so fine you can hardly see the cut it makes. 

A very fine scroll saw (Fig. 
157) to cut out the curved 
pieces, either a hand saw, such 
as here illustrated, or a power 
saw will do. If you are going 
to build up the model, frame by frame, just as a real ship 
is constructed, some form of power jig saw is to be pre¬ 
ferred. 



Fig. 157. Scroll saw 


In the matter of pliers you need 
a good pair of cutting pliers, either 
the square ended kind (Fig. 158), 
here shown, or a pair of those 
where the cutting edge is set on a 
Fig. 158. Pliers bevel. Either will do, so long as 
you have a cutting end that projects so you can reach 
into close corners and cut off nails or pins. 
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A pair of long-nosed pliers 
(Fig. 159) does what your 
fingers are too clumsy to do 
and will reach in where you 
could not. The jaws come flat together, but they should 
be rounded on the backs for bending loops and eyes in 



wire and pins. 

_ Tweezers (Fig. 160), for 

*... ,v .► n<m 7 picking up small pins and 

_-C 3 countless other jobs, are a 

companion as valuable as the 
*,.,60. Tw “”” jackknife. 

After all, the jackknife (Fig. 161) is the main tool in 
model work and one we shall not try to recommend. All 
you need to get is a good one, of steel that will hold an 
edge and the sooner the blade M<Ll g 
wears down to the shape ^ 

shown in the sketch the more 
useful you will find it. Some 

men get a piece of tool steel and grind it to a shape to suit 
their fancy. Some take a piece of an old hack saw blade 
(made of highly tempered steel) and grind that to a blade 
to suit, wrapping on a handle of adhesive tape. Then 
there is a knife whose handle is a chuck (Fig. 162) into 
which any one of three blades may be inserted or re¬ 
moved by twisting the handle, which opens the chuck 
jaws that hold the blade. 

- t But in using a knife, or any 

^ ... J wood-cutting tool, for that 

matter, keep your oil stones 

‘ ." handy and just rub them 

Flg l6z lightly occasionally and you 

will get better results than in waiting until it gets real 
dull. 
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Drills come far too large for any model work. The 
largest you will ever need will be those with which to 
bore the mast holes or about of an inch in diameter. 
But as to smallness there is a limit. No. 80 is the small¬ 
est. It drills a hole far too fine for a bank pin to go into, 
and No. 75 is about as small as you will ever need. There 
are a few intermediate sizes, No. 70, No. 65, etc., up to 
about No. 40. Small chucks called pin-vise (Fig. 163) 
to hold these drills, knurled and round so that you can 
spin them between your thumb and fore finger to drill 
small holes with, may be purchased at tool stores, and it 
pays to have more than one. 


A set of small files, known 
as die singers, comprising 

_about nine different shapes of 

Y ^ ,a~ ' blades, will be found indis- 

- - pensable in model work. 

Fig. 163. Pin-vise Some are three cornered, 

some oval shaped blades, but 
the five here shown are by far the most useful. A small 
flat file with round-cutting edges, the sides of which are 
smooth, a tapered, square file, a tapered, round (or rat- 
tail) file and a knife-blade file that comes to a knife edge 
that cuts, with a very thin back to it; these files are really 
all one needs in the smaller sizes. 


For shaping the hull, a ten or twelve inch, flat half- 
round and round file, rather coarse cut, but not a rasp, 
will be of great assistance in finishing up doing the work, 
- better than sandpaper and with more precision 



Fig. 164 


than a cutting tool. 

In the matter of holding-on implements, a 
small, metal vise (Fig. 164) that you can clamp 
on to a table top, is wanted; a few assorted sizes 
of five and ten cent store metal screw clamps; 




[165] CLIPPER SHIP “SEA WITCH,” BUILT IN 1846, IN NEW YORK 
From the oil painting by Charles Robert Patterson 
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and also a few wooden, spring clips or clothes pins which, 
by cutting off the blunt ends to a point, make a most use¬ 
ful clamp with which to hold glued pieces together, where 
only a light pressure is required. 






CHAPTER XII 
Glossary 


Abaft — Towards the stem or rear of the ship. 

Aft — Towards the stem or rear end of a ship. 

After-body — That part of the ship’s hull that is aft of 
the middle. 

Amidships — The middle part of a ship — more often 
pronounced ’midships. In naval architecture the 
widest or bulkiest part of the ship is called the 
midship section and designated by a scroll symbol. 
This in ships was always a little forward of the 
mid-length of the ship. 

Anchor — A heavy iron hook used to hold a ship sta¬ 
tionery in shallow water. 

Athwartship — Across the ship. 

Backing Link — A link of iron added below the chain- 
plate on a ship to give added strength. 

Backstays — Ropes leading well aft from the top of a 
mast to prevent its being pulled forward. 

Belaying Pin — An iron or hard wood pin used to twist 
rope about so as to hold the ropes. 

Bilge — In speaking of the shape of a ship it refers to 
the comer where the bottom and sides meet, being 
an “easy bilge” or a “hard bilge” as the radius of 
the arc forming the bilge is long or short. Aboard 
ship the bilge, as generally referred to, is the inside 
of the ship’s bottom between the outside planking 
and the inside ceiling, where bilge water collects. 

Bitts — Wooden or iron posts, generally in pairs, around 
which the mooring lines or anchor cables are 
made fast. At the foot of each mast on deck, bitts 
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are placed to take the heavy strain of the topsail 
sheets. 

Booby Hatch — A light, portable, box-like cover that is 
lashed over the after hatch and gives access below 
through a small companionway slide in the top 
of it. 

Bow — The forward end of the ship. As there are two 
sides to it they are generally referred to as the 
bows: “Off the starboard bow,” “Off the port 
bow,” “Under the bows,” etc. We speak of a 
ship as being very “bluff bowed” or “can bowed.” 

Bowsprit — The spar that sticks out at the forward end 
of the ship. 

Bowsprit Cap — At the outer end of the bowsprit is a 
heavy block of wood with a hole cut through it for 
the jib-boom to slide out and in on top of the 
bowsprit. A strap of iron around this cap strength¬ 
ens it. 

Bull’s Eyes — Round, flattened pieces of hard wood or 
lignum-vitae, having one large hole through, with 
three ridges at one end to take the rope lashings 
put through and quite similar to a deadeye. 

Bulwarks — The fence-like structure raised along the 
sides of a vessel to prevent things from falling off. 

Bumpkin — A short timber or iron projecting out from 
the side of a ship — as the main-brace bumpkin 
— fitted away aft on a ship to keep the brace out 
clear of the mizzen rigging. 

Bung Dipper — A small vessel used to dip up water from 
a barrel through the bung-hole. 

Cables — Are either of chain or hemp. If chain, they 
have a small strut called a stud that keeps the two 
sides of a link apart and prevents the link flatten¬ 
ing under a heavy strain. If of hemp or manilla, 
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the cable consists of three smaller rope twisted so 
that the strands lay just the opposite to the way 
the strands of the rope are laid up. 

Cambre or Crown — The up-curve of the deck beams 
from side to side of the ship which causes the wa¬ 
ter to drain off. 

Capstan — A round, vertical spool, on a ship’s deck, for 
winding in ropes, a powerful leverage being ob¬ 
tained by the use of long bars inserted in the top 
of the capstan head by which it is turned. 

Casks — Stout barrels used for carrying water on a ship. 

Cat-falls — A tackle rove through sheaves set vertically 
in the outer end of the cat-head and through a 
large, strong block below called the cat-block. 

Cat-heads — Short, strong timbers projecting from the 
bluff part of a ship’s bows and used for hoisting 
up the anchor. 

Cat-hook — A large, iron hook used to hook around the 
anchor in hoisting it up onto the ship’s deck. 

Cavil — A stout cleat of wood bolted fore and aft on the 
inside of the bulwark stanchions around which 
heavy ropes may be wound and so secured. 

Chain-plates — Iron rods bolted to the ship’s side be¬ 
low the channels that hook into the iron straps of 
the deadeyes. 

Channels — Wide boards which spread the chain-plates 
far enough out from the ship’s side so that the 
shrouds will not touch the ship’s rail above as 
they slant inboard to the masthead. 

Chocks — Metal scores or notch-shaped castings for 
ropes to run through, their upper edges having 
horn-like projections that prevent the ropes from 
slipping out when once they are put into the chock 
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and yet open enough at the top to permit the rope 
being removed. 

Clipper Ship — A vessel cut away so sharp in the ends 
that carrying capacity is sacrificed for the speed 
so attained. 

Coach-house — A sort of vestibule built at the forward 
entrance to the cabin. 

Companionway — The entrance to the cabin or living 
quarters of a ship. 

Copper — The entire outside of the ship’s hull from just 
above the water level clear down to and including 
the keel was covered with thin sheets of copper to 
keep off the growth of weeds and barnacles and to 
preserve the wood against the destructive wood¬ 
boring teredo. 

Counter — The overhanging part of the after end of a 
ship above the water. 

Crown. See Cambre. 

Davits — Timbers erected as derricks for hoisting in an¬ 
chors or boats along a ship’s side or over the stern. 
Iron davits later succeeded the clumsy wooden 
ones. Some ships carried their side-lights on a 
pair of light iron davits swung out aft, on each 
side of the stern. 

Deadeyes — Flat, round discs of hard wood, generally 
lignum-vitse, with a groove or score cut around 
the outside in which the shrouds are bent and 
siezed fast, with three holes in a triangle, their 
lower ends rounded so as not to break the lan¬ 
yards which hold them. 

Deck — The floors upon which the men walk. To make 
them shed water readily they are slightly arched 
from side to side of the ship and drain holes, called 



Ship Models 


118 

scuppers, are fitted through the side of the ship 
to cany off the water. 

Decks are usually a little thicker than the side 
planking to allow for the continual wear they are 
subjected to. 

They are many narrow planks laid lengthwise 
of the ship with their seams caulked, or made 
water-tight with threads of oakum hammered 
down into each seam and the remaining part of 
each seam, for half an inch or so in depth, filled 
with melted pitch in the older ships, and with a 
patented seam composition that never absolutely 
hardens but stays just pliable enough, like rubber, 
to contract and expand as the wood expands or 
contracts in hot or cold weather, and so keeps the 
water from filtering through the deck and spoiling 
the cargo. 

In older ships where they curled up excessively 
at the ends, the decks did not sweep up so much, 
making only a moderate rise at the two ends. An 
experiment was once made by laying the decks in 
a level plane fore and aft; but when the ship 
heeled over on one side, it was found that all the 
water flowed forward or aft and flooded the living 
quarters. 

Deck Buckets — Small wooden buckets fitted with rope 
handles used principally in washing down the 
decks. 

Deck Furniture — A general name for all deck super¬ 
structures, such as houses, bitts, ladders, etc. 

Draft — The depth of water required to float the ship. 

Draw Bucket — A bucket made of canvas, like a bag, 
its mouth held open by a rope grommet or iron 
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ring and used in dipping up water from over the 
side. 

Dumb-brace — A metal shoulder fitted on the stern- 
post for one of the rudder pintles to bear on. 

Figurehead — A carved image fastened to the top of the 
stem or knee of the head. 

Fish-tackle — A strong tackle from the fore-topmast 
head used to hoist the anchors up onto the ship’s 
forecastle head or deck. 

Flare or Flam —That part of the ship’s side at the 
bows that extends out so it overhangs the water 
more than the part below it. 

Fore Foot — The lower end of the stem where it and the 
forward end of the keel meet. Also referred to as 
the gripe. 

Forecastle — The crew’s living space, formerly built 
away up in the bows of the ship, below decks. 
About 1830 these quarters were provided in a 
house built on deck just behind the foremast and 
were dryer and better ventilated quarters. 

Forecastle Head — The raised deck built across the for¬ 
ward end of a ship. 

Forward — Towards the front of the ship. 

Freeboard — The height of the side of the ship remain¬ 
ing above water after she is loaded. 

Freeing-ports — Large, square hinged openings in the 
main bulwarks of the ship that were left free to 
swing open and drain the decks when the waves 
flooded the decks in bad weather. 

Galley — The kitchen on a ship. On large old-time 
men-of-war, it used to be away down in the bot¬ 
tom of the ship, in the middle. Later it was placed 
under the upper deck just behind the foremast. 
On ships having a forecastle built on deck, the 
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galley generally occupies the after part of this 
house. Small vessels had a portable, box-like 
structure that was lashed on deck or on top of the 
main hatch after the ship was loaded. 

Gangway — A passageway cut through the side of the 
ship to permit more ready entrance to the deck. 
On men-of-war it was a narrow deck extending 
along the side connecting the raised deck aft with 
the forecastle head. 

Gingerbread-work — A sea term meaning a lot of un¬ 
necessary panel work or ornamental work. 

Gratings — Thin strips of hardwood laid, with intervals 
between them, across heavier strips spaced so that 
square holes are left and used to prevent a man 
from falling down a hatchway and yet to permit 
air to circulate below. Also laid on deck, as at the 
wheel, or gangway, like a door-mat, to take the 
wear off the deck and yet allow free drainage of 
water below. 

Grommet — A small ring made of cord or rope. 

Gudgeons — Metal fittings riveted to the stern-post and 
having holes to receive the pintles of the rudder. 

Hand ropes — Ropes hanging down on each side of a 
ladder to assist one in climbing up — like the bal- 
istrades on a stairway. 

Hatch or Hatchway — Openings in a ship’s deck 
through which the cargo is lowered into the inside. 

Hatch bars — Iron strips laid across the top of the 
hatch to hold the tarpaulins down tight. 

Hatch-battens — Iron strips wedged tightly against 
the tarpaulins put over the hatches around each 
side of the hatch coaming. 

Hatch-coaming — Raised, box-like sides around the 
hatches to keep out the water. 
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Hatch-covers — The hatches are closed by heavy sec¬ 
tions of the deck cut into small squares so that 
they can be lifted off. When the ship is loaded 
these covers are put in place and the joints caulked 
and sealed with hot pitch poured into them like 
the rest of the deck, to keep out water. 

Hawse-holes — Holes through the ship’s bows through 
which the anchor cables lead. When hemp cables 
were used, several thicknesses of wood were im¬ 
posed one on top of another so as to pad them out 
and make the corner of the rope bent over as easy 
and as large a radius as possible in order to pre¬ 
vent breaking the fibres of the cable and to make 
it easier to drag the rope over while heaving in the 
cable. 

Holy-stones — Pieces of sandstone, about eight inches 
square, used with sand to grind the surface of the 
decks smooth and clean. 

Keel — The square timber along the bottom of the ship. 

Knee — A piece of wood cut from a tree where the trunk 
or limbs fork out at an angle, so that the natural 
grain of the wood is similar to the angular shape 
of the knee. 

Ladders — Ladders were fitted to ascend to the various 
decks on a ship. When anchored in harbor, the 
ship’s gangway ladder — a platform above and 
one below close to the water connected by a long 
pair of steps — was generally put into place, the 
lower end raised and lowered to the desired height 
by a tackle from an iron davit above. 

At sea, when taking a pilot aboard, a rope ladder 
would be thrown over, the oak rungs of which were 
set into ovals of wood and a succession of these 
strung on to ropes down each side. 
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and pump. This continued until about 1840, 
when the flywheel pump, with a short lift but large 
diameter of plunger or diaphragm, came into use 
with many other improvements and this is what 
the “Sea Witch” carried. 

Quarter-badge — The timber fitted up and down over 
the after ends of the side planking that was shaped 
to carry the sides of the transoms out in a neat 
curve, thereby relieving the square, box-like ap¬ 
pearance the transom would otherwise have. 

Quarter-deck — The after, raised deck reserved for the 
use of the ship’s officers. 

Quarter-galleries — The “Sea Witch” had none, but 
nearly every old ship, prior to and a few after 
1800, had a kind of little overhanging bay-win¬ 
dow on each side, away aft, ending against the 
quarter-badge. These beveled windows, with their 
carved, ornamental work, added much to the pic¬ 
turesqueness of the older ships. 

Quarters — The sides of the ship, away aft, that ended 
at the transom or back end of the ship. 

Rabbet Line — The seam where all the planking on the 
outside of the ship joins the central portion of the 
ship; composed of the keel, the stem, the stern- 
post and the transom. 

Rails — Thin, beaded strips that extended from bow to 
stern outlining the ship’s sheer. The finish piece 
on top of the bulwarks. Thin strips inside the 
bulwarks projecting out far enough to carry the 
belaying pins on which the ship’s ropes were made 
fast. Also the pin-rails around each mast, sup¬ 
ported, off the deck, on turned stanchions, where 
belaying pins were fitted. At the bow, on old- 
time, frigate-built ships, several narrow strips 
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known as the hair-rail, middle-rail, bracket-rail, 
etc., acted as braces to steady the figurehead. 

Range — The range of the deck is referred to often in 
old books and means the clear space from end to 
end on the decks. 

Ring Bolts — Bolts fastened to some part of the ship 
having a ring in top into which blocks may be 
hooked or lashings made to hold something from 
shifting. 

Rudder — The vertical timbers hinged to the after end 
of the ship — to its stern-post — by which the 
ship is turned. 

Rudder-coat — A tarred, canvas covering nailed to the 
stern of the ship and to the rudder with slack 
enough to permit the latter to swing, put there to 
keep the water from splashing up through the 
large opening necessary on the old style, rule- 
joint hung rudders. 

Rudder-head — The upper part of the rudder that ex¬ 
tends up into the stern of the ship and into which 
the tiller is fitted. 

Rudder-stock — The head and its continuation down 
forming the principle timber on which the rest of 
the rudder is built. 

Run —The after, underwater portion of the ship. 

Saddles — Wooden bearers under water-casks, cut to 
fit the shape of the casks. Saddles on spars are 
short projections fastened on a mast to prevent a 
boom or similar spar from slipping down. 

Sailing Lights or Sidelights — These came into vogue 
about 1850, the navigation laws being revised to 
compel all ships to carry a green lantern on the 
starboard side and a red lantern on the port side, 
so that a vessel meeting her could tell which way 
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she was heading. Prior to that date, a single, 
white lantern was carried on the cap of the bow¬ 
sprit and it was a guess which way the ship might 
be sailing. 

Scarph — The joining of two timbers by lapping and 
so beveling the lapped part so that the timber is of 
one uniform, continuous size. 

Scuppers — Drains to carry off water. The main deck 
scuppers were large lead pipes, flanged flush with 
the deck, leading down and out through the ship’s 
sides where they were flanged flush with the plank¬ 
ing. The scuppers draining from one deck to an¬ 
other and off the tops of deck-houses always had 
the lead pipe sticking down and out, away from 
the sides, so that the water would drip clear and 
not slobber down and stain the white paint. 

Sheathing — The protecting covering of boards or cop¬ 
per nailed outside on a ship’s bottom. The boards 
that enclose the sides of the deck forming the bul¬ 
warks on the outside of the ship and the bulkheads 
at the forward end of the raised after-deck. 
Boards forming the inside skin or lining of a ship 
over her frames. 

Sheer — The rise towards each end. Some ships have 
considerable so that the ends are much higher 
above the water than the ship is in the middle and 
others have a rather straight sheer. 

Shrouds — Tarred ropes that hold the masts in place. 

Skid-beams — Light timbers on which the life boats are 
stowed. 

Skylights — Box-like structures on deck to admit air 
and light into the cabins below. Most American 
ships had flat-topped skylights with sliding or 
hinged windows in the sides. Men-of-war often 
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had the flat, inverted V top skylights, the glass 
protected by iron or brass rods. Circular sky¬ 
lights made this way were much in vogue in the 
navy about 1840. 

Sni — A crook or curve in a plank or spar; something 
out of a straight line or fair curve. 

Soogy-Moogy — A strong alkaline used to wash off 
painted woodwork. 

Stanchions — Uprights supporting the bulwarks along 
the ship’s sides (also called timber-heads). Up¬ 
rights supporting the pin-rails around the masts; 
also upright props between the decks, inside the 
ship. 

Steering Wheels — These became necessary as ships 
increased in size and the tiller, with its tackle, be¬ 
came cumbersome. The leverage attained by a 
wheel, over the tiller ropes wound around a small 
barrel, enabled one or two men to do what four to 
six men were formerly needed for. As long as 
wooden tillers were used, which was up to about 
1800, the steering wheels were placed over the for¬ 
ward end of this huge timber which traveled across 
the ship close up under the deck beams, supported 
on timbers and pulled either way by tackles rove 
off to each side of the ship, the hauling ends com¬ 
ing to the middle oversheaves and so up and 
around the drum or barrel of the steering wheel. 
Big three-deckers and even large frigates had 
double-steering wheels, so four men could get 
hold of and keep control of the steering gear. But 
the introduction of short, iron tillers permitted 
their being fitted abaft the rudder head and this 
moved the steering wheel away aft. Ships began 
to be so fitted about 1820 or a trifle later. 
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Steeve — The upward inclination of a spar above the 
horizontal. 

Stem— The forward edge of the ship; a vertical member. 

Stern-post — The vertical member at the after end of 
the ship to which the rudder is hinged. 

Strakes — Meaning boards. Each continuous line of 
boards in a ship’s planking is termed a strake of 
planking. 

Strong Back — Each large hatchway was subdivided 
into two parts by a heavy timber fitting into jogs 
cut in the forward and after faces of the hatch 
coaming — its upper edge rabbetted for the hatch- 
covers the same as the adjoining coamings. 

Tarpaulins — Tar soaked canvas used as waterproof 
coverings over hatchways or for coverings of any 
deck work. 

Taut — Tight. 

Tillers —The first primative way of controlling the 
rudder and still used on small vessels. All ves¬ 
sels still have some sort of tillers with which to 
give the necessary leverage to turn the rudder, but 
tillers are now controlled by tackles and steering 
wheels (see Steering Wheel) . 

Timber-heads — The extension of the frames above the 
deck to form the sides of the ship, known as the 
bulwarks (see Stanchions). 

Top-sides —That part of a ship which is above the water. 

Transom — The flat portion of the ship at the after-end 
above the stern-post. 

Tumble-home — The rounding in, or swell of a ship’s 
side, making her narrower at the top than she is 
below. 

Turk’s Head — A fancy knot that forms a ball on the 
end of a rope. 
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Vangs — A pennant and light tackle from the gaff end 
to each side of the ship to prevent the gaffs swing¬ 
ing about. 

Wales — A thick belt of planking extending vertically 
down below the main deck waterways, the depth 
depending on the proportions of the ship. 

Water-line — Where the surface of the water makes 
contact with the ship’s hull. 

Waterways — Around the outer edge of the ship’s deck, 
a heavy, horizontal belt of timber, much thicker 
than the deck, is built and this extends inboard 
two to three feet. 

Wheel-box — A box built over the steering wheel drum 
to keep the wheel-rope or tiller-ropes, dry. 

Winches — Along in the 1840’s further help was given 
the sailor, when economy demanded a reduction 
in the number of men in a ship’s crew, by the in¬ 
troduction aboard ship of geared-up hand winches, 
fitted to the topsail-sheet bitts at the forward side 
of each mast. 

Windlass — The windlass, like the pumps, has a long 
history behind it. Before chain cables came into 
general use, hemp cables were used, and as this 
kind of rope was too stiff to bend around a sharp 
curve the windlasses used to heave it in were huge, 
log-like affairs extending horizontally across the 
deck and turned by heavers, wooden levers about 
six feet long, that were inserted into holes in the 
windlass and shifted into others as the windlass 
turned. 

Men-of-war used capstans around which, with 
its many radiating capstan bars, twenty to thirty 
men could push their way winding in a small rope 
called a messenger — an endless loop of rope that 
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was fitted with many small tail-ropes — which, 
as many as could be, were frapped around the ca¬ 
ble, being let go as they approached the capstan 
and others behind being made fast as soon as the 
cable’s coming in permitted, the huge, stiff cable, 
as thick as a man’s leg, being passed below and 
coiled down in the cable tiers amidships on each 
side of the ship. It was dangerous work handling 
such rope — to bitt it — that is, to hitch it to the 
riding bitts on the deck so as to hold the ship, 
plunging and jumping in a gale of wind, and yet 
not get it jammed so that it could be removed. 

The invention of the modern windlass, with its 
wildcat releasing gear, permits the chain cable to 
run out from the locker down in the fore peak 
without a man having to touch it and yet one man 
can turn the wildcat and put on a brake that will 
stop and hold that chain at any time. To get the 
chain in again — all hands formerly took hold of 
heavers fitted to two long, pump arms extending 
across the forecastle head, and by the leverage so 
gained, ratcheted the chain in again, link by link, 
quite rapidly. By applying a worm-gear at the 
base of a vertical capstan, engaging into a gear on 
the barrel of the windlass, still another improve¬ 
ment in ground-tackle was made, and men could 
exert more power with less fatigue by walking 
around and pushing on a capstan bar. 

When the anchor was “up and down” and the 
big anchor hooked deep into a clay bottom had to 
be broken out, a process necessitating the whole 
weight of the ship being thrown against the cable 
by the use of her sails, still another invention, the 
double-acting or geared capstan, came into use 
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and further aided the seamen. By shif tin g their 
capstan bars into an upper row of holes, and re¬ 
versing their way around the capstan, double the 
power was produced to heave in the chain and the 
anchor came home. 

Wood-lock — A block of hard wood fitted below the 
upper pintle to prevent the rudder from floating 
up and unhooking itself from the stern-post. 
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SHIP MODELS 

How to Build Them 

Charles G. Davis 

For modelers interested in building exact detailed replicas of the great sailing ships 
of the past, this rediscovered classic offers complete step-by-step instructions, fully 
illustrated and diagrammed. Concentrating on the famed clipper Sea Witch 
(complete hull and sail plans are included), the author guides you through every 
stage of the building process—from selecting the proper materials to the final task 
of painting the model. 

The author, a naval architect and merchant seaman, brought a lifetime of skill and 
experience to writing this superb manual, which not only includes complete 
accurate instructions, with exact measurements and proportions, but many time¬ 
saving shortcuts as well. You’ll learn how to select the best wood for your model, 
how to construct the hull and fittings, decks, rudder and transom, deck furniture, 
spars, anchors and much more—even how to achieve the proper slant for the cabin 
windows. 

Not only does Mr. Davis write with authority and a deep knowledge of ship¬ 
building, he has also rendered over 150 line drawings that clarify and enhance the 
text. In addition, there are seventeen photographic plates illustrating models of 
different periods, a glossary of shipbuilding terms, and an informative chapter on 
the tools needed for model making. 

Difficult to find in its now-rare original edition, this profusely illustrated guide was 
among the first—and the best—books to guide hobbyists and woodcrafters through 
each stage of building exact miniatures of schooners, galleons, and clipper ships 
from the great age of sail. In this inexpensive unabridged reprint. Ship Models: 
How to Build Them is once again available to instruct and inspire beginning and 
experienced model builders alike. 

Unabridged republication of the edition published by the Marine Research Society, 
Salem, Massachusetts, 1925.155 black-ar.d-white line drawings, 18 black-and-white 
photographs. Preface. Introduction. Glossary. Complete hull and sail plan of the 
clipper ship Sea Witch. 192pp. 5 % » 8!i. Paperbound. 


See every Dover book in print at www.doverpublications.com 
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odd of the clipper ship “Flying Cloud," from a photograph by Mark Sexton. Courtesy of the Peabody Must 



